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a. SPECIAL VIRUS CANCER PROGRAM (SVCP 


1. “Introduction: 


The: yrcat ‘Oncology ‘Area is responsible for planning and conducting the 
Institute’ Ss program ‘of coordinated’ reséarch On°viruses as’ etiological’ 
agents of cancer. Scientists within this Area not only ‘provide the broad 
operational management for intramural and collaborative research but also 
conduct investigations on: oncogenic viruses cand their” ‘interaction with host 
cells and apply this information to ‘search for vi 
etiologically related to the initiation _and cont inuation’ of ‘human cancer. 





Contract sippor ted’ research is conducted within the Viral Oncology Program 
under the Special Virus Cancer Program (SVCP) whose primary objectives are: 
(1) to determine whether Viruses © compatable ‘to those known to induce — 
cancers of laboratory and domestic animals are ‘Gausative agents. ‘of human 
cancers, and~ C2y: ‘to: déveLop | therapeutic and preventive measures for control 
of “human cancers’ “whéea such’ causative ‘agents are found. A detailed history 
of events leading to: the “development of the- “$vcP may be found in previous. 
Annual Reports of the NCL. “In thé eight~year history of the’ Special Virus 
Cancer Program, the National Cancer Institute has sponsored extensive / 
research onthe vole of viruses as etiolégic agents of cancers of man. The 
Program has succeeded. in marshaling many of the nation's finest virologists, 
biochemists, immunologists, molecular biologists, epidemiologists, and 
physicians for this strongly goal-oriented effort. From the beginning, it 
was clear that an understanding of the suspected xvelatio ship between tumor 
viruses and human neoplasia would not only require an i téraction among 
these groups of scientists but sound and constructive administrative Support 
as well. Having provided the broad operational management’ and funds-—the 
budget. has risen from $10 million in 1964 ‘to. a projectes S46 million for 
1973--for an integrated contract prograti of internation 1 scope, Program 
leaders are confident that the objectives will be achie ed. 












The SVCP is changed, refined, and evaluated by the Science Management Team 
and its key advisors. The Program plan has undergone considerable revisions 
since its inception. ‘This year the Reséarch Logic Flow Chart was extensively 
revised and updated. It is based’on the premise that a virus or viral 
genetic information persists in the diseased individual and is an indispens~ 
able element for’ the induction of certain kinds of human cancer. The Program 
plan-is ‘reviewed regularly by the Director, NCI; Scientific Director for 
Etiology, NCI; ‘the National ‘Cancer Advisory Board; “The Scientific 
Directorate, NCI; and the Etiology Program Management Group, NCI. 

2. Organization: © 

a. Viral Oncology Area. During the previous reporting period the Viral 
Oncology Area was reorganized into a structure that has permitted more 
effective use of scientists and facilities,. This year one new Office was 
established within ‘the Office of the Associate Scientific Director for 


Viral. Oncology: thé Office of Program Resources and Logistics. This change 
was effected with existing personnel, space, and funds. 








This Office and its standing Advisory Committee have been given the task 

of implementing and coordinating contracts awarded to. provide, resources for 
both intramural and collaborative research and has assumed the responsi- 
bilities of the former Program Resources and Logistics Working Group, a 
Segment within the Special Virus Cancer Program. In the coming year, it 

is anticipated that a prime contract will be established to assist this 
Office in maintaining and substantially expanding the resources and inte- 
grated logistics support for the Area. 


The. specific functions of this Office are as. follows: Plans | and maintains 
a program to anticipate and meet the needs of the. Viral Oncology Program 
(in house and collaborative) . for resources and. logistics support. Insures 
optimum use of government funds through careful selection of contractors, 
periodic review of contractors’ performance, and management.of collabora- 
tive research contracts. Documents all aspects. of the resources and 
logistics program. Prepares an annual. catalog which. lists. and describes 
the research resources available to the Program.. Develops , in, collaboration 
with: the Office of Program Analysis and Communication, a computerized ; 
central. inventory for the sera, cell cultures ,_ and fuman cell.and tissue 
specimens acquired by. the Program. Insures. phat. research resources .are 
always available for use by laboratory investigators. 


Members of the Program Resources and Logistics Advisory, Group -are: 


Dr. Jack Gruber, Chairman © ae fe 
Dr. Robert Bassin, NCI _ 
Dr. James Duff, NCI ; 
Dr. “Robert Goldberg, NCI 
Dr: Robert Holdenried, NCI- 
Dr. David Howell, NCI 
UE. Garrett. ‘v. Keefer, NCL 
“Dr. Timothy O'Connor, NCL. 
Dr. Wade Parks, NCI : 
Dr. Gary Pearson, NCI 
Dr. Deward Waggoner, NCI 


The ‘Viral Oncology Area. is organized as foitecs: The Office. of the 
Associate Scientific Director for Viral Oncology. ‘ineludes four Offices: 
The Office of the Coordinator for Ultrastructural Studies with a Viral 
Studies ° Section; The Office of Biohazards and. Environmental Control with — 
two section, the Biohazards Research Section and Environmental Control 
Section; The Office of Program Analysis and Communications with one Infor- 
mation Unit; and The Office of Program Resources and Logistics. 


The Viral Biology Branch includes six sections; Cell Biology Section, 
Electron Microscopy Section, Microbiology Section, Experimental Pathology > 
Section, Human Tumor Studies Section, and Virus. .and Disease Modaticatson 
Section: 


The Viral Leukemia and Lymphoma Branch includes the Tumor Virus Section, 
Immunology Section, Viral Pathology Section, Genetics Section, and Molecular 
Biology Section. 














The Viral Carcinogenesis Branch includes the Ecology and Epizoology Section, 
with the Field Studies Unit; the Solid Tumor-Virus Section; and the Virat 
Genetics Section, with the Serology Unit, and the Trailer Unit. 


b. Special Virus Cancer Program 

The Special) Virus Cancer Program is currently composed. “o£ 5 working segments: 
Developmental. Research Segment, Immuno-epidemiology Segment, Biohazards 
Control and Containment Segment, Solid Tumor Virus. Segment , ‘and Breast. Cancer 
Virus Segment. . Since the last reporting period, three working group. segments 
were terminated: . The Immunology Group, the Special Animal Leukemia Ecology 
Studies .Segment, and the. Program. Resources and Logistics. Segment; and a new 
Segment: The Immunology-epidemiology Segment, was established. 


On September 28, 1971, the Immunology Group which had served.on an ad hoc 
basis to review and manage contract proposals of an immunological nature 

for the entire Etiology Area was terminated. It was expected that other 
review bodies in this. Area would then assume these responsibilities. On... + 
September 29, 1971,. at the request of the, Associate Scientific Director for 
Viral Oncology,.the Scientific Director for Etiology approved the formation _. 
of a new segment known as the Immuno-epidemiology Segment. Contracts relat~ 
ing to the goals of the Special Virus Cancer Program were transferred to 

this Segment, whose mission is as. follows: . To develop .and improve immuno- 
logical techniques relevant.to the determination of the etiology, of. neoplasia. 
and its detection,: prevention, and treatment; to apply tthe information: 

gained from these.studias. ito human .cancer, with specific wxeference, to ,the'. 
detection, prevention, and treatment. of ‘Human. tumors ,, especially. those of - 
possible viral Sees cess 





Because -the dente of the. ‘Special Animal Leukemia. Ecology Studies, Segment . 


was successfully. accomplished, . this working. group was terminated. on, October.1, 


1971. In existence since the inception: ‘of the Program, this, working group 
was responsible for conducting research.on.the pieeel aay: of animal. tumors 
and their. possible | interrelationships to man. Over 100. Viruses. known _ 
evidence for a causal relationship between animal tumor. ‘viruses “and Ronee 
cancer was entirely negative. Contracts within this segment were distributed, . 
therefore, to othér working groups to provide for better coordination and- 
integration of studies.on model systems with. research on the viral etiology 
of human cancer. 


On March 1, 1972, the responsibilities ..of - the Program. Resources and Logistics 
Segment were transferred to the Office of Program Resources and Logistics _ 
in the Associaté Scientific Director's office. The reasons for this change 
are given in Part B, item 1 :of this. report. 3 


With the advent of many new immunological and biochemical methods for the 
detection of viral antigens and/or viral activity within cells, it is 
anticipated that. in the next year a new segment, the Tumor: Virus Detection 
Segment, will be established. .. 





Program Management 
a 


Segment Chairmen. The program segment chairman is responsible for planning 
the projects in each working group. As a senior scientist, he must review, 
analyze and integrate studies which fulfill the objectives of ‘his. working 
group and the total Program. The chairman is aided in this task by a 
vice-chairman, executive secretary, and WoreEs group members composed of 
Entrants s and extramural scientists. 


Project Officers. -The project officer is the: direct extension of the 
program segment chairman. To assure progress in accomplishing the goals 
set forth in the workscope of a project, he is called upon to advise the 
principal investigator on scientific matters and inform him of segment 
and program decisions. ; 


Executive Secretaries. The executive secretary. assists the segment chair- 

man and project officers in managerial duties of contract operation. He is 
responsible for epee review and documentation of each RECIECE within the 
working group. “ . 


Contract Socialists, The contract specialist. is now responsible for 
negotiating research contracts. He provides valuable advice on fiscal 
and legal matters to the’ project officers, executive secretaries, segment 
chairmen and Associate’ Sclentific Director.  -Somée specialists are well 
conversant with the scientific aspects of “the Program. 


Working Groups. The program segment working group is the basic review 

unit for the Program. Composed of ‘both intramural and extramural scientists 
and chaired by a senior NCI scientist, the group reviews individual con~ 
tracts or proposals for scientific excellence and technical. competence 
within a given funding ‘level. . Its recommendations provide ‘the Segment 
Chairman, Associate Scientific Director, and ane peteuetete Dare cher with 

a basis for prcstam decisions. , 


Contract ‘Review. 


The projects within the total Program are reviewed, both formally and 
informally, at three levels: “ 


(1) Edch contract is reviewed for relevance, priority, and need to total 
Program at the Program Segment Chairmen's meeting. = 


(2) Each contract is reviewed for scientific excellence ‘and technical . 
SCempeGCnce at Ane Eeograt Segment WORKERS, Croup moe anes 


(3) Each contract is reviewed : for BER tOeeEECS BY the Project Officer, 


AS an aid to the review processes, key staff members receive progress 
reports on all contracts on a triannual basis. Collection and distribution 
of these reports is the responsibility of the Office of Program Analysis 
and Communications. A single comprehensive report is prepared annually 

by the Associate Scientific Director. 
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PROGRAM MANAGEMENT PERSONNEL 


Science Management Team 


Dr. J. B. Moloney, Associate Scientific Director. for Viral Oncology, NCI 

Mr. L. R. Carrese, Deputy Associate Director for Program, NCI 

Dr. L. R. Sibal, Assistant for Program Coordination, Viral Oncology, NCI 

Dr. D. J. Rubin, Assistant for Collaborative Research, Viral Oncology, NCI 

Dr. H. J. Hearn, Scientific Coordinator for Viral Oncology, Frederick 
Cancer Research Center. 


Administrative Officer, Assistant Administrative Officers and Contract 


Specialists 


Mr. John P. Patterson ° 
Mr. Robert Velthuis Mr. John Gibbons 


Mr. Robert Seely Mr. Sam Kuschner 

Mrs. Anna Beattie Mr. J. Thomas Lewin 

Mr. Wm. L. Caulfield Mr. Thomas Louden 
' Mr. Charles Fafard Mr. Thomas Porter 


Mr. Maurice Fortin Mr. Fred Shaw — : 


Program Segments and Membership: 


Developmental Research Segme.:t 


Dr. Robert. Manaker, Chairman. 
Dr. Michael Chirigos, Acting Vice Chairman 
Dr. Maurice Guss, Executive Secretary | 
‘Dr. Samuel Dales, Public Health Res. Institute, N.Y. C. 
Dr. Anthony Girardi, Wister Institute 
Dr. Arthur Brown, University of Tennessee 
‘Dr. Mathilde Krim, Sloan-Kettering Inst. for. Cancer Research 
Dr. Malcolm Pike, University. of Oxford 
Dr. Paul Gerber, DBS,. NIH 
Dr. Bernice Eddy , DBS, NIH 
Dr. Alan Rabson,:-NCI 
Dr. Robert Gallo, NCI 


Program Manazement Segment : 





Dr. J. B. Moloney, Chairman 
Dr. L. R. Sibal, Executive Secretary 


Dr. W. Ray Bryan, NCI “Dr. Robert. Mannaker,:NCI 
Dr. A. J. Dalton, NCI Dr.- Robert Holdenried, NCI 
Dr. James Duff, NCI. Dr. George Todaro, NCI 
Dr. Michael Chirigos, NCI Dr. Jack. Gruber, NCI 
Dr. Robert Huebner, NCI Dr. Alfred Hellman, NCI 
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Biohazards Control and Containment Segment 


Dx. Alfred Hellman, Chairman 
Mr. Emmett Barkley, Vice-Chairman 
Dr. Garrett Keefer, Executive Secretary 


Mr. 
Dr. 
Dr. 
Dr. 
Dr. 

Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


Mark Chatigny, Naval Biological Laboratory 

M. A. Chirigos, NCI 

Peter: Gerone, Tulane University 

Richard Griesemer, University -of.California,,. ‘Davis 
Seymour Kalter, Southwest Foundation for Research and Ed. 
George Michaelsen, University of Minnesota 

Maurice Mufson, Westside ..Vet. Admin. Hospital, Giieaee 
William Payne, Div. of Environmental Health Sciences, NIH 
Briggs Phillips, Becton-Dickinson Research Center. . , 
J. A.’ Schneider, Univ. of California, LaJolla, California 
Simon Sulkin, U. of Texas Southwestern Medical School 
Arnold Wedum, Fort Detrick 


Solid Tumor Virus. Segment 


Dr. Robert J. Huebner, Chairman 
Dr. James Duff, Vice-Chairman 
Mrs. Harriet Streicher, Executive Secretary 


Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


Stuart Aaronson, NCI 

Janet Hartley, NIAID, NIH ae 

Howard:.Igel, Children’ s Hospital,: --Aleron,, Ohio 

Henry Kaplan, Stanford University ; 

Edmond Klein, Roswell Park Memorial Institute 

Hans Meier, | Jackson - Laboratories . 

Guy Newell, Tulane University. 

Wade. Patks ; NCL . forth : A 

reed SRePD Hershey Medical ‘Genter; Bena. Seas University 


Inmunology—Epidemiology. Segment 


Dr. Paul Levine, Chairman 
Dr. Ronald Herberman, Vice-Chairman 
Dr. mead Pearson, Executive Secretary 


Dr. 
Dr. 
Mr. 
Dr. 
Dr. 
Dr. 
Dr; 
Dr. 
Dr. 


T. Aoki, NCI 

Barry Bloom, Einstein College of Medicine 

R. Connelly, NCI 

M. Lieberman, Stanford University 

Richard Morrow, Harvard School of Public Health 
Herbert Oettgen, Sloan-Kettering Institute 
George ‘Santos, Johns Hopkins University 

K. Takemoto, NIAID, NIH 

David Yohn, Ohio State University 








Breast Cancer Virus Segment 


Dr: 


Dr. 


W. Ray Bryan, Chairman 
Dr. Robert Depue, Vice Chairman 
H. J. Clausen, Executive Secretary 


Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
“Dre 
Drs 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


Richard Bates, NCI : 

Maurice Black, N. Y. Medical College 

Phyllis Blair, Univ. of California, Berkeley. 
Michael Brennan, Michigan Cancer Foundation 

Harish Chopra, NCI ~ 

K. DeOme, University of Calttoraia: Berkeley 
William Feller, Georgetown University Medical. Gorioas 
J. F. Fraumeni, NCI 


‘Raymond Gilden, Flow Laboratories, Inc. 


Dan Moore, Institute :for Medical Research, N. Ts 
M. ‘Myers, NCI 

Ernest Plata, NCI 

Louis R. Sibal, NCI 

E. Vollmer, NCI 


Tumor Virus Detection Segment 


Dr. George J. Todaro, Chairman 
Dr. Bernard Talbot, Vice-Chairman 
Dr. Roy Kinard, Executive Secretary 


Dr. 

Dr. 

Dr. 
Dr. 
Dr. 
Dr. 
DE. 
Dr. 
Dr. 
Dr. 
Dr. 


‘J. Thomas: August, Einstein. college BE Medicine 
Paul Black, Massachusetts ‘General Hospital see 
a Bolognesi, Duke University: 

riedrich Deinhardt, ‘Presbyterian ‘St. Luke! s “Hospital 
poe J. Fischinger, NCI os ; 
Charlotte Friend, Mt. Sinai Hospital, N.Y. Ce. 
Clarence Gibbs, NINDB; NIH 
Adeline Hackett, Naval Biological babGratories: 
Jeffrey Schlom, Columbia Petia 
Edward Scolnick, NCI a pana aes 
Howard Temin, McArdle Laboratory, U. of Wisconsin 





Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Mrs. 


Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


Dr. 


C. CONSULTANTS TO THE SPECIAL VIRUS CANCER PROGRAM 


1972 


David Allen, Boston City Hospital 

Norman Anderson, Atomic Enerey Comission 

J. Thomas August, Albert Einstein ee of Medicine 
Laure Aurelian, Johns Hopkins University 
Frederick Bang, Johns Hopkins University 
Edward Baum, Denver Children's Hospital 
Dorothy Beard, Duke University 

Joseph W. Beard, Duke University 

George Beaudreau, Oregon Senke University 
George Bekesi, Roswell Park Berta. Institute 
Matilda Benyesh-Melnick, Baylor University 
Sosepe Melnick, Baylor Patrer ey. ei 

Victor acess diniwersiey of Miami oO 

Eugene Bernstein, EeEVeR SEY Laboratories 
Peter Biggs, Houghton Poultry Research center, 5 England 

J. Michael Bishop, University of California, San ‘Wrancisce 
Maurice Black, New York Medicial College, Flower Avenue Hospital . 
Paul Black, Massachusetts’ General pasnteet | | 
Kenneth Blackman, icles Laboratories, Inc. 
Phyllis Blair, University of California, Berkeley 
Arthur Bodgen, Mason Research ‘Institute 


Michel Boiron, Universite de Paris 





Consultants (Continued) 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


. Joseph Coggin, Atomic Energy Commission 


. Phillip Cole, Harvard School of Public Health | a | 


Dani Bolognesi, Duke University 

James Bowen, M. D. Anderson Hospital 
Michael Brennan, Michigan Cancer Foundation 
thie Brown, University of Tennessee 
Joseph Burchenal, Sloan-Kettering | 

Max Burger, Princeton University 

Leo K. Bustad, University of California, Davis . . 


Howard Charman, University of Southern California 


. Mark Chatigny, Naval Biological Laboratories 


W. H. Churchill, Harvard Medical School 


G. Blaudin deThe', International Agency for Research on Cancer, WHO 


Lyubica Dabich, University of Michigan | ' 


Samuel Dales, Public Health Institute, N.Y.C. 
J. N. P. Davies, Albany Medical College - | | : | 
Friedrich Deinhardt, Presbyterian St. Luke's Hospital, Chicago 

Giampiero di Mayorca, University of Illinois | 

R. L. Dimmick, Naval Biological Laboratories 

Leon Dmochowski, M. D. Anderson Hospital | ! 
Peter Duesberg, University of California, pecs, 


Ronald Duff, Pennsylvania State University 


- Ray Dutcher, EG&G 
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Consultants (Continued): 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Walter Eckhart, Salk Institute 

M. A. Epstein, University of Bristol, ene taea 

Wendall Farrow, Life Sciences, hed - 

William Feller, Georgetown Dadrenatee 

Jorge Ferrer, University of Pennsylvania, Kennett Square 
Robert Fisher, University of North Dakota 
Jack Frankel, Life Sciences, Inc. / 


Aaron Freeman, Microbiological Associates 


. Murray Gardner, University of Southern California — 


Peter Gerone, Delta Primate Research Center 

Ray Gilden, Flow Laboratories, Inc. 

James Gillespie, Cornell University 

Anthony Girardi, Wistar Institute | 

Ronald Glaser, Hershey Medical Center, Pennsylvania state University 
mies Granoff, St. Jude children’ s | Hospital - | 
Maurice Green, St. Louis University 

Peter Greenwald, N.Y. State Department of Health 

Richard Griesemer, University of California, Davis 

Vincent Groupe’, Life Sciences, tae | 

Adeline Hackett, Naval Biological Paboreeeties 


Francoise Haguenau, College de Aeenee 


. Hidesburo Hanafusa, Public Hogien Institute, N. y.C. 
. M. G. Hanna, Atomic Energy Géimi sade 
. William Hardy, Sloan-Kettering 


- Masakuzu Hatanaka, Flow Laboratories, Inc. 


1] 














Consultants (Continued) 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr.. 


Leonard Hayflick, Stanford University 

Clark W. Heath, Center for Diseased Coatvor 

Richard Heberling, Southwest Research Foundation 
Brian Henderson, University of Southern California 
Gertrude Henle, GaliavGets toesteal. Philadelphia 


Werner Henle, Children's Hospital, Philadelphia 


Maurice Hilleman, Merck Institute for Therapeutic Research 


- Martin Hirsch, Massachusetts General Hospital 


Riley Housewright, Microbiological Aoasekaees 
Jerard Hurwitz, Albert Einstein Caitesa of Medicine 
Yohei Ito, Aichi Cancer Center, Nagoya, Japan | 
Erling Jensen, Hazleton Laboratories 

Keith Jensen, Pfizer International 


Paul Johnston, University of Louisville 


Dr.Seymour Kalter, Southwest. Research Foundation 


Dr. 


Dr. 


Dr. 


Dr. 


Thomas Kawakami, University of California, Davis 
Frank T. Kenny, Atomic Energy Commission . 
John Kersey, University of Minnesota 


Edmund Klein, Roswell Park Memorial Institute 


- George Klein, Karolinska Institute, Stockholn, Sweden 


Eva Klein, Karolinska Institute, Stockholm, Sweden 
Alexis Kniazeff, University of California, LaJolla 
John Kreisher, Tobacco Research Council 


Mathilde Krim, Sloan-Kettering 
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Consultants (Continued) 


John Landon, Bionetics Research Laboratories 


Vivian Larson, Merck Institute for Therapeutic Research - 


Sook Lee, iarveat: Cuiidean's Hospital 
Sanford Leiken, Children's Hospital, Washington, D. C. 
Alvin Levine, diversity of Indiana 

Leon Lewandowski, University of California, Berkeley 
Frank Lilly, Albert Einstein College of Medicine 


Roy Luginbuhl, University. of Connecticut 


Karl Maramorosch;: Boyce Thompson Institute for Cancer Research | 
. Robert Marshak, University of Pennsylvania 


. Marcus Mason, Mason Research Institute 


Sami Mayyasi, Pfizer and Company ~ 


Robert McAllister, Children's Hospital, Los Angeles 


Harold McClure, Paoey Uaieersiey 


Charles McKhann, University of-Minnesota — 


- Hans Meier, Jackson Laboratories 


Robert Mellors, Hospital for Special Surgery, N.¥.C. 


. George Michaelson, University of Minnesota 


William Moloney, Peter Bent Brigham Hospital 


- Dan Moore, Medical Research Institute, Camden, NJ. 


Richard Morrow; Harvard School, of Public Health 


Maurice Mufson, Westside V. A. Hospital 


. Andre Nahmias, Emory University 
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Dr. 


James Nance, Bionetics Research Laboratories 

Walter Nelson-Rees, Naval - Biological Laboratories - 

Guy Newell, Tulane University 

Robert Nims, Microbiological Associates 

J. J. Oleson, Pfizer and Company 

Stephan Orozlan, Flow Laboratories Inc ~~ at 
John Parker, Microbiological Associates - 

Roland Pattillo, Marquette University 

L. N. Payne,, Houghton Poultry Research Laboratory, England 
William Payne, NIEHS, NIH 

Robert Peters, Microbiological Associates . 

Roman Pienta, Bionetics Research Laboratories 

Malcolm Pike, Oxford University 

Elizabeth Priori, M. D. Anderson Hospital 

Graham Purchase, U. S. Department..of Agriculture 
Giancarlo Rabotti, College de France 

Fred Rapp, Hershey Medical Center, Pennsylvania State University 
William Rawls, Baylor 

Marvin Rich, Michigan Cancer Foundation | 

Charles Rickard, Cornell University. 

John Riggs, California State Department of Public Health- 
Bernard Roizman, University of Chicago 

F. Kingsley Saunders, Sloan~Kettering 

George Santos, Baltimore City Hospital 


Howard Schachman, University of California, Berkeley 
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Se: 


Werner Schafer, Max Planck Institute 

George Schidlovsky, Bionetics Research Laboratories 
Jeffrey Schlom, Columbia University 

Robert Schneider, California State Department of Public Health 
John Shadduck, Ohio State University 
Philippe Shubik, Eppley Institute 

Joseph Sinkovics, M. D. Anderson Hospital 
M. Michael Sigel, University of Miami 
Robert Simpson, Rutgers University 

Hans Sjogren, Pacific Northwest. Foundation 
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3. Scientific Activities 
vCleR ae Boe 


The summary reports of the Office of the Associate Scientific Director 
for Viral Oncology and of the Offices and’Branches within this Office 
are presented in the following sections. Highlights of these reports 
demonstrate that. the Viral Oncology Area through its intramural and 
collaborative research programs has already provided a broad base of 
information on the characteristics of tumor viruses and is applying 
this knowledge to the isolation and identification of human tumor 
agents. 


SUMMARY REPORT 


Introduction. A considerable number of viruses are known which either 
directly or indirectly cause tumors in different vertebrate species. 

Many of these replicate in cultured human cells, and some cause cellular 
transformation. Sineé the RNA viruses are responsible for many natur- 
ally occurring tumors in animals, this group is most likely to be the 
cause’ of some human neoplasms. ALthough no virus: has yet heen proven 

to induce human cancer, it woutd be unreasonable to consider man to be 
the exception. Certain DNA viruses may also be involved in oncogenesis. 


' Herpesviruses, in particular, are known to induce lymphoproliferative | 


diseases in several animal species. The close association of these 
viruses to human malignancies Suggests that they may play ar causal role 
or act as necessary co-factors” in tumor formation. 


RNA VIRUSES HO Sgt ae. . oe 
Characteristics. RNA tumor Viruses have a number of similar biological 
and biochemical characteristics. They are widely distributed in ver- 
tebrate animals: . the chicken, snake, mouse, rat, hamster, cat, cow, 

and non-human primates. Vertical: rather than horizontal transmission 

is probably the natural means by which they are perpetuated | and may. 
account for their common occurrence-.in certain animals. Infections are 
not necessarily associated.with virion release or the development of — 
neoplasms. Apparently the information for making a Type C virus can be 
incorporated into the chromosomes of the host and is passed on as a 
heritable factor. In such covert infections, there is only partial 
expression of the full antigenic complement of the viral gene and the 
infected animal often remains tolerant to thesé-antigens. While activation 
of tumor virus expression or infectious virus may occur spontaneously as 
a result of aging or following exposure to. carcinogens in the environment , 
some viruses are defective. and require co-infection with another virus 
for maturation. -The host genes-also have been shown to have a profound 
effect on.the virogenic and tumorigenic: expression of RNA virus in 

normal tissue, Immunogenetic studies on recombinant inbred lines of 

mice have identified the genes responsible-for host response to both 
exogenous and endogenous virus expression, replication, and tumorigenesis 
and for the host range of tumor viruses. The gene responsible for 
gs-antigen expression (gst+) of a murine leukemia virus is transmitted 

as a simple Mendelian dominant; another has been identified as a 
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determinant of virus replication and segregates independently from 
the gs-determinant gene. 


Each Type C virus, regardless of origin, possesses.a major intemal 
protein of approximately 30,000 molecular weight. This protein (gs-1) 
has a species-specific isoelectric point and carries determinant groups 
which permit delineation of the species of origin. The specific 
reactivity appears to be an invariable characteristic of the virus 
regardless of what. cell .type-is.used to propagate. the virus. The 
mammalian viruses also share a determinant, perhaps on this.same pro- 
tein, which is inter-species specific (gs-3). A third antigen (gs~2) 
has been isolated recently but it is not yet well-characterized. Two 
group specific antigens of the Type B particles producing murine 
mammary tumors (sj and s7) have recently been isolated and characterized. 
These are antigenically dissimilar to corresponding antigens of the 
Type C viruses. All of these viruses contain 60~70S RNA and an enzyme, 
RNA-dependent polymerase which has the property of assembling DNA copies 
of viral RNA. The enzymes from the ditferent mammalian Type C viruses 
are antigenically related but not identical; those of the mouse mammary 
tumor virus and avian leukosis viruses are antigenically distinct. With 
the possible exception of certain foamy viruses and viruses producing 
slow diseases", the presence of this enzyme may be unique to the RNA 
tumor virus group. 


Information on the RNA tumor viruses together, with -data aequeed by 
extensive studies on laboratory and feral mice has led,:to a theory of 
RNA viruses as determinants of cancer. It proposes that these viruses 
exert their oncogenic action directly on information already present 
in all cells, the oncogene. The information carried within the virus 
particle (virogene) is transmitted to succeeding generations of celis 
in covert form in a normal pattern of inheritance; expression is-con+ 
trolled by host regulator. genes and repressors within the nomal adult 
cell. Derepression, which may occur with advancing age, upon..exposure 
to environmental carcinogens, or following.infection with certain DNA 
viruses, results in tumor development and possibly virus release. The 
idea is “siimte: Lf all cells vertically inherit oncogenes, transforma- 
tion to malignancy | depends on whether its oncogenes are switched on; 
Similarly, the ‘release of an RNA tumor. virus depends.on whether its 
virogenes are also expressed. 


The one major criticism of ‘this theory--its difficulty to test=+-has 

not prevented collecting evidence in favor. of it. For example,-it was 
recentiy shown that apparently normal, gs+ chick cells spontaneously . 
releasé a Type C virus which can be classified aS an avian leukosis 
virus; even gs- cells, following treatment with mutagens (BrdU), and 
ionizing radiation, start to release a similar virus. Virus-free clones 
of AKR mouse embryo cells on exposure to mutagens; or following trans— - 
formation with DNA viruses produce a virus identical to one that 

causes leukemia of AKR mice. Understanding of the mechanisus whereby 
the oncogene is repressed or derepressed offers .excellent possibilities 
for preventing or modifying virus-induced cancers. 
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Relationship to human cancer. The nature of the virus—host relationship 
recognized'in the RNA tumor viruses. demonstrates the difficulty in- 
establishing: definitive: associations of viruses to the oncogenic process 
dn man. Several lines: of investigation have been followed: human 
populations were studied to determine whether exposure to known viruses 
might be a factor in. the incidence of cancer; efforts were increased to 
detect and recover viruses from.tissues of cancer patients; and more 
recently, investigations were initiated to determine the molecular 
pathways for virus replication, integration into the host genome, and 


neoplastic preps Rotman on 


Studies were dadducees to. determine. whether possession. oe jhousehold 
pets influenced the familial incidence of cancer. The ease with which 
the feline leukemia and. sarcoma viruses infect human cells in culture 


- suggested a potential hazard for man. Virus has been detected in. the 


saliva and tissues of leukemic cats, and is present in some. apparently: 
normal animals. Accordingly, surveys. were initiated to determine whether 
a significant difference existed in the incidence of cancer among 
families owning cats and dogs, and those without pets, but none could 

be demonstrated. -Although no antigens reactive with an antiserum to 
feline leukemia virus,were found in- lymphomatous, and non~-lymphomatous 
tumors of other species, including. man, further confirmation negating ~ 
natural infection of man. may. : ‘be required. 


The recent daueaeeratd on of three RNA. viruses. in. different primare. 

species may eventually be ‘the best models for the study of the viral 
etiology of human cancers. Two Type C. viruses isolated from a sarcoma 

of a. Woodley monkey | ‘and. from a lymphoma of .a: Gibbon ape can be propagated - 

in cell culture in amounts sufficient to provide important immunodiagnostic 
reagents. They have a common group antigen and a polymerase with properties 


‘characteristic of tumor viruses, but distinguishable from Type C viruses . 


of lower. animals... Similarly, a spontaneous Mammary carcinoma which arose. 


S a Rhesus monkey was. found to contain appreciable amounts of a virus 


esembling the Type . B. particle causing murine mammary tumors. The virus. 


not only ‘replicates in monkey. embryo cells but. is: infectious for cultured 


chimpanzée. and human cells. The particles contain a polymerase similar. 

to that found in RNA tumor viruses. ‘Tests for oncogenicity in the Rhesus . 
monkey are not yet well enough along to expect -, results. The finding of. 
Type C and Type B viruses in tumors frdém old wand new world primates 


-greatly increases the likelihood that related viruses, will also be found 


in human tumors. — 


Considerable effort was “expended. in. the search for RNA viruses which 

might be oncogenic for man. Type C viruses resembling those of murine 
leukemia were discovered in the lymph nodes and blood plasma of leukemic 
petients.. Since identification of free. particulates as viruses is. somewhat 
subjective, budding mature forms in tumor cells were sought with limited 
Success. Although free virus or virus-like particles appeared occasion- 
ally in cell cultures, regular release of sufficient. numbers of particles 
for study was not achieved. A culture originating from a liposarcoma 
apparently did release Type C particles, but virus production was not 
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sustained. For the past several years, sufficient numbers of observations 
reporting the finding of particles similar to the Type Cand Type B- 

in human’ malignancies have been made to conclude that viruses of these 
types may also infect man. The occasional presence of mature virus 


particles in human EUMOTS , BOWEN may be ‘the exception rather than the 
rule. 


With the development of new immunological and biochemical methods to 
detect Type C and Type B viruses or virus expression (polymerase activity 
assay, radioimmunoprecipitation inhibition assay, etc.), the finding that 
thymidine analogs (BrdU) are efficient virus inducers, and recent ddvances 
in molecular biology, the possibility of finding virus or virus expression 
in human tumors has increased by several orders of magnitude. Within 

the last year alone, four candidate RNA tumor viruses have been isolated 
and are being propagated in cell culture: ESP~1, RD-114, "Stewart virus" 
and a virus from the milk spécimen of a woman with breast cancer. At 

the present time only two of these viruses are -well enough characterized 
to describe further. ESP-l was first isolated from cultures of: cells in 
the pleural effusion from an American-type Burkitt’ s lymphonia- patient. 
Investigations on the true origin of this virus are still under way and 
should be resolved soon. RD-114 virus was isdlated from culture of a 
brain tumor of a fetal cat inoculated with human rhabdomyosarcoma cells. 
Intensive studies have already shown that the virus lacks the gs-1 antigen 
and shares the gs-3 antigen of known mammalian* ‘Type C viruses; ‘the 
polymerase is related to the enzymes of the recently isdélated primate 
Type C viruses. More data are obviously needed ‘to confirm its human 
origin. : 


The finding that RNA tumor viruses of chickens or mice contain an enzyme 
with the property of assembling deoxyribonucleotides into specific DNA 

in the preSence of an instructing RNA opened 4 new approach: to the ‘study 
of virus~induced cancer. ‘Biochémists had known only enzymes. capable of 
copying the genetic’ information contained in the nucleotide sequences 

of DNA into” DNA or RNA copies. Soon it was demonstrated that reverse 
transcriptase was present in all thé RNA-containing- tumor viruses derived 
from many different ‘animal ‘species. The availability of substantial 
quantities of AMV permitted development of procédures’ for purification 

of this enzyme. It has been purified several hundredfold and shown to 
consist of a complex of two proteins having molecular weights of 110,000 
and 69,000. The enzyme associated with other cancer viruses has been 
purified and shown to have generally similar properties. Many features 
of how the enzyme operates at thé molecular level have now been elucidated. 


Three findings from these studies appear to merit special mention in view 
of their practical consequences. First, a simple procedure. for simultan~ 
eously detecting both the unique high molecular weight ‘RNA and the enzyme 
reverse transcriptase of cancer viruses has béen developed. .This simple 
and rapid biochemical test provides a method for detecting cancer viruses 
and powerfully augments the much less sensitive and slower electron 
microscope examinations previously employed. The test has already shown 
utility in investigations of the role of viruses in human cancers. 
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Second, other studies indicate that: the reverse transcriptase. enzymes: - 
isolated from different cancer. viruses have.distinct immunological 
characteristics which are useful for. typing the virus as .to function 
(e.g. breast cancer, leukemia virus) and species .of.origin. This SrA 
combined with earlier data on other type-specific and interspecies.. 
group-specific antigens of cancer viruses, . provides, a range of serologi- 
cal characteristics for ¢lassification of. ‘suspected: human .cancer-svtrus: 
candidates. ‘Third, it has been shown that the reverse transcriptase. 
enzyme from AMV can be used to prepare DNA copies of the RNA of other 
cancer viruses: DNA complementary to the RNA-of mouse leukemia: virus 
and mouse mammary tumor .virus -has- been prepared. The. last. finding 
derives its importance from, the availability of specific hynatereator 
BPOGeOMEEr: 


Within the: past year applications of these three 1 new ‘peocedaree arising 
from studies-on animal viruses have developed significant new data relat 
ing to human cancer problem. | About a year ago. evidence | from electron. 
microscopic studies ‘was presented that human milk specimens , particularly 
those obtained from women whose family histories. would indicate increased 
-yisk to breast cancer, - cofitained particles similar to. the known mouse 
mammary tumor virus. — tt was then shown. that .the, presence. of such particles 
coincided with “the presence ‘of detectable ‘Teverse | transcriptase activity 

in human milk. The procedure was also used to demonstrate the presence 

of appropriate RNA and reverse transcriptase in purified viral particles . 
isolated from human milk specimens, and to monitor and establish con- 
ditions for the successful infection and propagation of the suspected. 

human breast cancer virus in- human. ‘cell, cultures. Preliminary results 

from chess studies: seem promising: 2 











Ina andy, oe mouse. mammaty “tumors induced by. MIV, DNA complementary. to 
MIV RNA, made from MTV~RNA.- with the aid of AMV reverse transcriptase, .. a 
specifically hybridized to the -RNA obtained from mouse breast tumors. The 
RNA used in these experiments was isolated from the microsomal fraction 

of the tumor cells and thus presumably contained messenger RNA in .the 
process of being translated into protein. The DNA failed to hybridize 

to the RNA. isolated from the. microsomal fraction | of normal mouse breast 
tissue. The-DNA also failed to hybridize. to the RNA isolated from mouse 


leukemia virus but did, "as expected, hybridize. to the RNA obtained from 
MTV. . 


These studies were extended’ to‘examine human breast tumors. . Nineteen of 
29. specimens of human breast cancers yielded microsomal fractions which | 
hybridized with DNA complementary to mouse MTV» RNA. : These microsomal. RNA 
fractions failed to, hybridize to DNA complementary to mouse leukemia virus 
RNA. Normal breast tissue’: specimens or breast tissue from.various benign 
lesions gave microsomal. RNA fractions which ‘did not, “hybridize with- DNA 
complementary to MIV. ae : 


This approach was then extended to the study of human leukemias. and 
Sarcomas. It was observed that~ the white blood cells of 24.0ut of 27 
leukemic patients examined. yielded polysomal RNA which hybridized to DNA 
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complementary to the mouse leukemia virus , but not to the DNA prepared 
from unrelated viruses causing mammary tumor in mice or myeloblastosis 

in chickens. No control human white: blood cells or other adult or fetal 
tissues showed significant levels of the leukemia-specific RNA. Eighteen 
‘of 25 specimens of microsomal RNA from human sarcomas hybridized to the 
DNA complementary ‘to mouse leukemia virus RNA, Bue not to the DNA comple- 
mentary to mouse MTV. 


The above findings suggest that human breast tumors contain fiinctional, 
genes which are related to the ‘genes contained in the virus known to induce 
mammary tumors in mice. ‘Human leukemias and sarcomas also appear to 
contain different functional genes related to the viruses known to induce 
leukemias and sarcomas in mice and other animals. In each case, the viral- 
related genes in the human tumors are functional in that some proteins 

are presumably being synthesized. At this time, it is not known if all 

the proteins required for production of complete viruses are being syn- 
thesized or whether synthesis is restricted to include certain proteins 
which are involved in the cancer transformation of the cell. It can, 
however, be anticipated that efforts will be expanded in the coming year 

to determine the possible implication of both the virus particles obtained 
from human milk and the RD-114 virus in human cancers. 


DNA VIRUSES 


Characteristics. There is also evidence linking the etiology of several 
human tumors to DNA viruses, especially those of the herpesvirus. group. 
As with RNA tumor viruses, diseases of animals have provided useful model 
systems. Herpesviruses recovered from wild rabbits, chickens, and higher 
primates induce lymphoproliferative neoplasias. in. chee respective hosts 


and es association | Of a virus from frogs with kidney carcinoma - is well 
. known. ES 


In seneeay, herpesviruses can show either Genders. or ‘honzproduetive 
growth cycles. Cell death invariably accompanies. the production of virus 
particles and ‘the course of this production. is similar for all members. 

of this group. In-common with other oncogenic DNA viruses of animals, 
certain herpesviruses stimulate cellular DNA synthesis and transform 

cells with finite growth capability into cultures with infinite growth 
potential. But, herpesviruses like the RNA tumor. viruses also establish 
persistent covert infections. There is no definite evidence that they 

are vertically transmitted in vivo in a manner analagous, to RNA tumor 
viruses, but. transmission of the genome present in non-productive, cultured 
celts to progeny can occur. Activation ‘of virus production also occurs in 
"virus-free" celis after exposure to’ mutagens (BrdU) . and irradiation, 
supporting the idea that this group of viruses, although aormally cyto- 
cidal, has oncogenic potential. 


The question has. been raised as to whether such herpesviruses produce 
their effects by expression of genes different from those involving 
cancers induced by RNA containing viruses, or whether such herpesviruses 
may indeed not be intrinsically cancerous but produce tumors through an 
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aberrant response of the inrected host. Such tumors are now being 
examined Fae the expression of viral-related genes. 


Relationshi to hen eee Over the past several years, viruses | 

of the herpes type have been associated with certain human cancers: 
Burkitt's lymphoma, nasopharyngeal carcinoma, Hodgkin's gtseasee infec- 
tious mononucleosis, and cervical carcinoma. 


A herpesvirus, the Epstein-Barr virus (EBV), may be a contributing 

factor in the genesis of Burkitt's lymphoma. The mode of infection 

and site of production of EBV in: ‘this disease is unknown.’ “Immunoglobulin 
production shows that - Burkitt" s lymphoma cells are monoclonal in’ origin, 


indicating that the tumor may not be of multifocal origin. A virus cause — 
of this tumor is suspected béecause it. occurs in high “incidence in regions ~ 


of Africa favorable for insect-vectored disease. Moreover, cases in 
certain areas cluster in time and space. EBV has been regularly isolated 
from tumor tissue, suggesting this virus may be the cause of the disease. 
Most patients with tumor have high titers of antibody to the viral anti-- 
gens... However, a large proportion of normal people of all ages have 
antibodies to the: virus, though usually in ‘low -titer. Further studies 
have shown that primary EBV:infeection of young adults caused some forms 

of infectious mononucleosis. ‘Therefore, EBV may simply be a passenger 
within lymphoma tissue, isolated with regularity because’‘it has a pre- 
dilection of the lymphocyte and is’ widely distributed in humans. _ Existing 
information does not permit resolution of “the question, ‘but several 
aspects of the association of EBV infection with this tumor Support a 
more than passive role. The nigh titer -of antibodies in patients with 
Burkitt's tumor is not: characteristic of other: lymphoproliferative ' 
conditions. Even though -95 percent of normal ‘African’ children may have 
antibodies, one would expect’-that a few tumor cases woald bé Sero-negative 
were virus “inFection not. an integral feature of the disease. 


The lymphoma patient possesses a greater spectrum of antibodies to the 
several antigenic components in virus-infected cells than does the 
normal. individual. The presence of certain antibodies appears to be 
related to the condition ‘of the patient with respect to tumor. Anti- 
bodies to the membrane antigens in EBV infected cells as well as pré- 
cipitating antibodies fell to negligible titer when a treated patient 
was followed: during tumor regression’ and rose when tumor recurred months 
later. The recently isolated EBV-induced early antigens (EA) were found 


- to be more disease associated than the viral capsid antigen. ‘Two antigenic 


components. were differentiated: ‘in ‘the EA°complex by indirect immunofluor- 
escence tests: the D or diffuse staining complex and» the R or restricted 
complex. For prognostic purposes, the presence or absence of antibodies 
to the early antigens appears to. have important implications. The serums 
of a majority. of patients with Burkitt’s lymphoma contain’ sue ue Sy. to the . 
R antigen; the absence of antibodies is a favorable sign. 


The response of lymphocytes to infection also suggests that EBV may have 


some attributes of the oncogenic RNA viruses. Lymphocytes from EBV nega~ 
tive donors fail to grow in continuous culture unless they are exposed to 
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infectious EBV. This apparent cellular transformation is attended by 
chromosomal aberrations, a feature associated with herpetic infections. 

Not all long- term lymphoblastoid cell cultures release EBV” and may not 
contain antigens demonstrable by immunofluorescence tests. .Neverthe- 

less, the presence of EBV antigens has been detected:by serologic..tests 

and by homology of cellular DNA and mRNA with viral DNA. Such evidence 

of covert infection has been extended to biopsies of tumor tissues. | 
Primary tumor rarely shows any.cells positive for EBV by immunofluorescence, 
but all tumors examined have contained DNA homologous to. viral DNA.. Clones 
of EBV positive cells release virus as did the parent culture... Evidently, 
the virus genome persists in cells, frequently with minimal antigenic 
expression, and is transmitted to progeny during. cell division. Thus , 
biologically this virus resembles the RNA tumor viruses. 


While there. is good reason to believe that.EBV.is involved.in the 
oncogenic process, its role could be that of an accessory factor. High 
antibody titers. to virus antigens are consistently found in-patients with 
diseases other than Burkitt's tumor. These inelude nasopharyngeal car- 
cinoma, the sarcomatous form of Hodgkin's disease, and some cases of sar- =: 
coidosis. Although examples of a causal relationship between one virus 
and different manifestations of malignant disease are known in avian and 
mammalian systems, the situation with regard to. _EBV is one of apparent 
rather than demonstrable direct association. 


High EBV antibody titers, at least in some “digease peut ces! “may he second- 

ary to the disease process. In fact, not every . individual.bearing Burkitt's 
tumor has. a high anti-EBV serum titer. - Tumors of the Burkitt type do occur 
in temperate regions.. Therefore, some combination of environmental. factors 


unique to Africa does not appear to be an essential. feature in the etiology 
of this disease. 


Tf we assume that infection by .EBV primes. the cell for. neoplastic change, 
it is possible to conceive that.one or more-combinations of environmental 
and host factors could interact. to. promote oncogenesis. .Thus, the 
association of EBV. infection with more than one disease becomes more 
plausible. . Should EBV prove to be a necessary co-factor in any or all> 
diseases with which it appears to be associated, control of infection by 
this virus. would be of patamount. importance. The prospective seroepidemi- 
logical Study on a. sizeable population of children in an area where. 

tumor occurs. with relative frequency should .do much to clarify issues. . 
The availability of an animal. host susceptible to eRe e by EBV would 
also aid. in the study of this virus. ae 8g 


Genital strains of Herpesvirus Hondas Type. .2 might be a contributing 
factor in carcinoma of the uterine cervix. . Seroepidemiological studies 
conducted in several cities in the United States showed that significantly 
more women.with invasive carcinoma haye antibodies to this virus than 

do women without this tumor. The incidence of this neoplasm is related 

to sexual experience. The cancer is rare in muns and most prevalent in 
promiscuous women, where the exposure to infection by the virus is ex- 
pected. When these studies were extended to selected groups of women 
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in other countries, the results were not as conclusive. The question 
arises whether the methods’ applied:are not sufficiently. discriminating 


to permit detection of antibodies to certain genital strains in the presence. 


of antibodies to oral strains of the virus, or whether the tumor-virus 
relationship is simply fortuitous. According to some. investigators, 
there remains a significant difference between the rate of herpesvirus | 
Type 2 antibodies in cervical patients.compared to controls and further 
epidemiological” studice will continue in this area. 


PROGRESS HIGHLIGHTS 
(Not considered in Scientific Activities Narrative). . 


RNA Viruses 


Previous studies showed that rat and hamster cells infected with RNA tumor 
viruses provided extremely rapid, sensitive, and reproducible transformation 
assay systems for’carcinogenic chemicals. After testing large numbers of 
non—carcinogenic analogs together with their related-carcinogens in a . 
standardized rat Rauscher leukemia virus-infected cell system, the positive 
and negative results:»agreed remarkably. well with the known in vivo carcino- 
genic activity of | eteSe euros: 


A vapid, sensitive. assay. has ‘heen degetaend ‘to davene RNA-DNA- and DNA-DNA 
hybrids by. the usé of: nucleases (Aspergillus sp... mung bean) that will 
degrade only single-stranded nucleic acids, leaving hybrid structures » 
intact. This assay could eventually replace the more costly and time- 


consuming “hydroxyapatite chromatography Or: Ge80," equblibrian: centr tiugatton 
methods. pein , : 





A genetically ‘staple’ chisness An host: range nd the. neve lepnede of: mew. viral 
surface antigens occurs in.an animal RNA tumor virus after: prolonged. 
passage in human cells. -The most exciting interpretation of these findings 
is that recombination has occurred with a<Type C human virus, which itself . 
may exist in.an'integrated form within the host cell genome. The new .. 
viral surface antigens would then reflect. the genetic information of. the 
latent virus and could be useful markers to search for evidence of a viral . 
etiology of human cancer. These observations also emphasize that caution 
must be exercised in evaluating new viruses isolated from human cancers 
since they may in fact. be animal viruses with human “outer coats.” 
Molecular. hybridization experiments duoloyiue ‘the DNA ee oducts of. avian 

and murine tumor viruses..and DNA of, normal and tumor cells.show that DNA 
copies of the virus: produced by the reverse transcriptase sequences are 
present in normal as,well as tumor cells, regardless of. whether they have 
infectious virus. Normal. -cells, therefore, - contain Pane or, all of the 
sequences: necessary* “tO make RNA viruses... 


Séruceibal Senatect on: the 70S. RNA of avian oncogenic viruses indicate that | 
the 70S molecule ‘consists of 355 subunits. These subunits are ‘linked by 
hydrogen bonds to. fort the 708. complex. Two- size classes of subunits can | 
be resolved by electrophoresis in polyacrylamide gels. The larger class 
has been roung eathustyely: in sarcoma viruses ‘whereas the smaller class 
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occurs in Sarcoma and leukosis viruses. This evidence suggests that RNA. 
subunits contain genetic information which: is required. for transformation 
of fibroblasts; the subunits of tumor virus RNA can therefore be con- 
sidered as functionally spe¢cialized. 


Studies on the RNA-dependent DNA polymerase suggest that this enzyme 
functions as a repair enzyme to produce a complementary copy. of a single 
strand of RNA by building from the terminal end of a primer strand linked 
to the template strand. This finding suggests that this enzyme, present 
in virions, is not directly involved in the replication of. the RNA of 
tumor viruses. 


Antigens of the Mason-Pfizer monkey virus (M-PMV), previously isolated 
from a breast cancer of a Rhesus monkey and shown to contain both 70S RNA 
and reverse transcriptase, have been found to be present in two of five 
normal Rhesus monkey embryos. This finding suggests that M-PMV pine be 
duds senons: and vertically transmitted:in this ep eere: 


A method was developed permitting the dctecsaae two markers of RNA 
tumor viruses, the 60-70S RNA and reverse transcriptase activity, within 
‘erude specimens containing relatively small numbers of particles. it is 
now possible to characterize particles detected in specimens from human 
cancer patients in terms of their. content of high. motecies weight. RNA 
and of RNA ocpendeatnDss polymerase. - 


Highly purified (electrofocused) Pepekivecduacte tc: 6 gs. antigens: aad antisera | 


have been prepared for the RNA tumor viruses of the following species: 
mouse, rat, cat, hamster, human? (RD114), viper and chicken; each one is 
species-specific in gel diffusion, yeddotmeine pecctPETets eu inhibition, 
and complement-fixation. oe 

A Type C virus, continuously eeleaced: < the. R35 cell line cevanitshed 
from a spontaneous mammary carcinoma of the rat; -dnfects and transforms 
cells. When implanted into Fees: these cells. produced tumors. of ‘possible 
mammary gland peter : 


DNA Viruses: 


Herpesvirus saimiri (HVS), a virus inducing a lymphoproliferative disease 
in squirrel*monkeys, can now be studied to determine its natural mode of 
transmission and pathogenesis in different primate species. . The virus 

is widely distributed in squirrel monkeys and can be isolated readily 

from blood samples. These observations suggest’ that the agent is highly 
infectious and transmitted horizontally within this susceptible monkey 
population. Recently owl monkeys inoculated with HVS have -consistently — 
developed malignant lymphoma and lymphocytic leukemia. Usually more than 
one injection of virus was needed to ‘induce disease. No Old World monkeys 
have developed tumors over a period of two years. This virus presents a 


primate model to study oncogenicity by herpesvirus infection in a species 
closely related.to man. 


"Oncogenic" DNA virus transformed mouse cells were transplanted into 
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newborn Swiss mice. The resulting tumors were strongly positive for gs 
antigen but negative for “infectious: virus. Since the DNA virus does not 
cause tumors in the natural host, these findings favor the hypothesis. 
that neoplastic changes produced in: heterologous cells and: animals by 
these viruses are due to Sor epEesesee (or activation) of the RNA virus 
genome. ; 


Under germ-free conditions, chickens which appear to be free of leukosis 
viruses respond differently from conventional. chickens which’ develop 
Eyenent symptoms of Marek's disease when infected with Marek’s disease 
virus. The fact that. germ-free birds succumb to infection with lesions 
of the central nervous system suggests that Marek's disease may represent 
an interaction between. the host, Marek’ s' disease virus, and .a leukosis 
virus. 


Recent preliminary findings stemming from the discovery of unusual clusters 
in the Albany; N. Y. area lend credence to the possibility that Hodgkin's 
disease may be infectious. There is no avidence, however, that this disease 
as it occurs in man is of a contagious nature. Virologic studies have 
concentrated on the possible role of EBV in Hodgkin's disease. Patients 
with this disease showed high aur thody titers to EBV, similar to those 

found in patients with Burkitt's ‘lymphoma. The results must be interpreted 
with caution since elevated antibody titers may ae the result of the disease 
rather than a reflection of its etiology. 


‘Treatment and Control | 


A new category of ' ‘unblocking or deblocking" antibodies that abrogates | 
bliorking antibodies was found in the sera of patients whose, cancers were 
Enea ee removed ‘Or in remission. — : 


An increase in the immunogenicity GE Geak: ‘tumor (SV40, “MC franesoemed): 
cell surface antigens was obtained by incorporating influenza virus: 
antigens into the ceil surface membranes .- Following formalin treatment 


‘to inactivate the influenza virus, vaccination of animals. with: homogenates 


of these: cells. gave significant protection to animals against challenge 
with viable cells of that ‘tumor - 


Streptonigrin in nanogram doses is highly effective in inhibiting 
replication of murine. leukemia and:sarcoma viruses in vitro. A marked 
decrease in titer of MLV: (Rauscher). recoverable from - infected: mice as 
well as an. increase ‘in survival time of- these mice was observed in those 
groups treated with this antibiotic.” 


Sera and lymphocytes” “from Several thousand cancer patients were assayed 
in cytotoxicity tests ‘for reactivity to more than 60 different cultured 
tumor cells having 25 separate HL-A antigens. ~The studies suggest that 
a genetically susceptible pee of: individuals exists with a higher 
risk of developing Hodgkin' Ss. disease, cervical et and lung cancer. 


Although Rifampicin ‘and the related: antibiotics are inactive, certain 
3-substituted Rifamycin SV derivates are ‘potent inhibitors of cancer 
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virus reverse rednsetipease: Most of the active derivatives also. inhibit 
‘other BNA and RNA polymerases normally. present in the mammalian cell and 
thus are toxic, but a few do show a degree of selectivity against parti- 
cular enzymes. A few compounds appear to. show selective toxicity for. 
leukemic lymphocytes as compared to lymphocytes from normal human donors. 
The possibility of molecular control of cancer through tailoring of com- 
pounds aimed at either killing cancer cells or reverting them to normal 
behavior through blockade of specific gene functions associated with 
cancer appears Promising: 


AKR mice have been considered ‘impmologically tolerant to GMuLV, since 
they are G antigen positive during. their: entire life span. Recently, 
kidney-eluates of untreated AKR mice were found to contain at least two 
different antibodies to intraviral G antigen(s) and GCSA, although no 
free antibodies are detected in the body fluids. These findings indicate 
that there is no absolute immunological tolerance in the Gross leukemia 
system, 


Immunization of AKR mice with neuraminidase treated thymocytes was 
effective in the prevention and control of leukemia in this species. This 
finding indicates that tolerance in AKR mice may not be complete and that 
treatment regimens of chemotherapy and immunotherapy may be effective. 


MEETING REPORTS 


The Viral Oncology Area through the Special Virus Cancer Program has 
endeavored. to encourage cooperative research in this field by supporting 
meetings of major: interest to viral. oncologists throughout. the world. The 
Program not only provides substantial funds to support the travel and 
expenses of scientists within the collaborative program but other U.S. 
scientists as well. In the last fiscal year alone the SVCP co-sponsored 
the following meetings: The Second. International Congress for Virology, 
Budapest, July, 1971; Vth International Symposium on Comparative Leukemia 
Research, Badova/Venice, September, 1971; Symposium on Viral Neoplasia, 
Universicy of: Tennesse, Knoxville, May, 1972; 7th International Symposium 
on Breast Cancer in Animals and Man, Grenoble, June, 1972.. Monographs of the. 
papers presented at three of these meetings will be published. 


Scientists representing laboratories throughout the world participated in 
the Sixth Annual Joint Working Conference of the Special Virus Cancer Pro- 
gram held at the Hershey Medical Center, Hershey, Pennsylvania, on 
October 24-27, 1971. The Joint Working Conference is held annually to. 
provide for both formal scientific presentations as well as informal dis- 
cussion by.senior scientists representing the contract program and invited 
guests engaged in research on the viral etiology of cancer. .The highlight 
of the first evening was the presentation of the first annual Special Virus 
Cancer Program (SVCP): Award to Dr. Joseph W. Beard, Duke University, "Tn 
Recognition of (his) outstanding contribution to Cancer Virus Research". 
This year five scientific sessions were held to present the most recent 
findings on: I. Detection of Virus or Virus Expression; II. Epidemiologic 
Studies; III. Host and Virus Genetic Factors; IV. Human Tumor Immunology; 
and V. Molecular Virology Studies. A summary of these sessions was 
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pupsianes ‘in the J.N.C.T. (May..1972). 


In addition to its Annual Gouking. Conference, the SVCP also | organizes and 
supports several conferences which emphasize new findings in tumor ‘virology. 
The Solid Tumor Virus and Developmental Research Segments conduct several 
one-day scientific symposia known. respectively as the PACIVIGR (Pacific | 
Coast Tumor Virus Group) and. the ACTVIGR (Atlantic Coast Tumor’ Virus: Group). 
Reports of these meetings. are summarized below. Two additional workshops—— 
one on Celi~Mediated Immunity. (Immuno logy-Epidemiology Segment) and another 
on Biohazards in Tumor Virus Research (Biohazards Control & Containment 
Segment) are also described. 
rou 


Pacific Coast Tumor Virus G ‘p (PACTVIGR) 





This group was established. in serene, 1969 by Dr. Robert J. Huebner, Chief 
of the Viral Carcinogenesis. Branch (VCB) , ‘NCI; and Chairman of the Solid 

Tumor Virus Segment, to-promote maximum communication and collaboration ‘among 
the Segment's contract scientists on the West Coast where many of its major 
contractors are located. PACTVIGR was designed to provide a working forum - 
to..compensate for the relative isolation of individual contractors ‘from each 
other. 


Dr. Teonard Hayflick, Stanford. University, was appointed Chairman of PAGTVIGR 
and has served in. this capacity since its. inception: Together with thé VCB 


staff, he has organized the format and agenda, which emphasize new findings 


in the Segment. programs..on the. West. Coast and elsewhere. SVCP program tead- 
ars on the East Coast. and. some Eastern contract scientists are usually” 
invited to participate. as indicated by the theme of a spécified PACTVIGR 
program. In -general the. meetings. Lr , attended by, approximately “150 “persons. 
Since the meetings. are not consider "closed", the host ‘laboratory and other 












contract laboratories. in the. vicinity. of | ‘the meeting encourage their technical 


staffs to .attend. In addition ,. interested ‘outside scientists” in ‘the vicinity 


are invited. 


During ene: Giese: “year “(Movember ; 1969 9 ‘September, 1970), six maatinee were 


held at Various . research. laboratories. in the Northern - ‘and Southern California 
areas. -These meetings were. very . successful in establishing active cooperative 
efforts between laboratories, thereby expediting research objectives within 
each contract operation and the program at large. During the past two years 
the meetings have been held on. an average of once every three months. 


Meetings 1, 2, and 4 followed the original plan: that is, individual 
taboratory progress reports from the participating laboratories, followed 
by an "in depth" report of the “host laboratory; a-tour of the host Laboratory 


facility (for those pee Teta and ies BECP cate nee 


Meetings 3s 5+9 were devoted to Beieeeed: p eanyeees -- iuesnolony,- Sueotee. 
molecular’ biology and genetics’ associated with the Type’ C.wiruses and viral 
genome expression in cancer and normal tissues: ar a number of reer 
including most recently simian and human. 


The LOth meeting focused on naturally occurring primate and murine Type C 


29 





viruses, with emphasis on the putative human tumor virus, RD114, two 
recently, isolated simian Type C viruses, and a variety of sensitive newly 
developed serological and immunological procedures for their study. 


The most recent meeting (11th) was of particular interest. -New: (unpublished) 
_, epidemiological results were presented on the’ possible carcinogenic effects 
..in offspring of women given diethylstilbesterol during pregnancy, possible 
environmental and infectious influences in the spread: of Hodgkin's disease 
and a discussion of an epizootic of Rous- type sarcomas, Benen gt snas? and 
nephromas among Marek's vaccinated chickens. 


New findings of great potential significance were reports by Dr. Huebner 
and an East Coast contract group on prevention of chemically- -induced tumors. 
with a vaccine prepared from the murine Type C radiation-induced virus, and 
with interferon. These studies are now being followed “up and expanded in 

a number of. contract laboratories in the SVCP. Parallel experiments in 
| chickens are also. underway to determine the effect sR an avian eee C viral 
vaccine on Marek's disease. 


The meetings have been ticreadinely useful as the contract and other collab- 
orating groups have taken advantage of opportunities to meet, discuss and 
exploit new findings. The multidisciplinary approach to complex research 
problems as a result become obvious to the ‘Segment 's Sclentistsi:, 


In terms of the original objectives, the meetings have eee. highly saecendeal 
in promoting collaboration and have stimilated interest and: productive. . 
effort on the part ‘of the participants. As a result, the Solid Tumor Virus 
‘Segment has -been. able to achiéve on a voluntary” basis a highly integrated 
program. in. which | the contract Scientist's are able to move ‘quickly to 
evaluate, confirm and exploit promising developments. as’ they occur, thus 
avoiding long. delays and needless duplication of effort prior to publication 
of new findings. The free interchange of infotmation and better exchanges 
of the program resources have in no small measure contributed to some of the 
significant developments in the Segment program in the past three years. 
These include the isolation of three new primate Type C RNA viruses, includ- 
ing RD114, new insights and approaches to the Marek"s disease problem, and 

a number. of viro-—immunoprophylactic developments (vaccines and interferon) 
for the prevention of murine and avian cancers which hopefully could be 
applied to the Marek's disease problem and to ene cancer. 


Atlantic - Coast Tumor Virus eroup (ACTVIGR) | 


The Atlantic Coast .Tumor Virus Group-was formed to provide an opportunity 
for investigators .located in the eastern region of the country to discuss 
research activities of mutual interest... Its. objectives are to promote 
exchange of information on current concepts and progress and to maintain 
integration of the research effort within the Program. The informal 
atmosphere of smaller discussion groups is conducive to active exchange 
among participants with special research interests. 


Meetings are held under the chavemsachip of Dr. Fred Rapp, who contributes 
his time to make these gatherings possible at facilities offered by 
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different contractors. Attendance. -has been Vinited to one’ day.,. and each 
participant arranges his’ own travel. The constraints imposed by time ~ 
and space require some limitation on attendance. -Aécordingly, selection - 
of specific areas ‘Of ‘research involving several laboratories is required 
in order to best achieve the objectives of these meetings. The various 
ramifications of an area are presented by different investigators drawing: 
on their own and supporting data, thereby providing the basis:for ampli- 
fication through the ensuing discussion. Participation has not been . 
restricted to scientists within the SVCP. Contributions from others have 
been invited to provide more comprehensive coverage of! current research. 


Arrangements were made by Dr. Fred Rapp: to hold the first ACTVIGR meeting 
at Pennsylvania: State University,” Hetshey, Pa., on March 22,°-1971. The” 
topics discussed were of general nature reflecting | the broader aspects 
of Program. Dr. David Yohn arranged facilities for a’ meeting on June 7, 
1971, at: Ohio State University, where those attending considered the ~ 
current knowledge on relationships: between herpesvirus type 2: infectieis 
and carcinoma pe the uterine cervix. 


The first ACTVIGR meeting in' 19-72'+was held on adie fis at ‘the Institute 
for Caricer Research, Coklege of Physicians and Surgeons, Columbia Univer- 
sity, New. York. City: Dr. Sol Spiegelman was. host for this meeting to 
discuss molecular approaches to virak oncogenesis. ‘The: meeting. was in 

the form of a workshop at which current investigations and anticipated 
future studies were discussed. Attention was directed to the nature of 
the DNA product of reverse transcriptase activity; a reevaluation of the 
quantitative relationship between the virion RNA and the DNA synthesized; 
characterization of the polymerase, and of the RNA template; and problems 
in identification of the enzyme in human neoplastic tissues. 


Dr. Joseph Pagano served as host for a meeting held at the University of 
North Carolina at Chapel Hill on June 6, 1972. Participants involved in 
the study of herpesviruses were invited to discuss several possible 
mechanisms whereby infection by these agents might effect neoplastic 
transformation: direct transformation by a herpesvirus, activation of 
covert RNA tumor virus infection, and stimulation of host immune processes 
resulting in the activation of preexisting RNA tumor virus infection. 
Presentations provided current information on EBV, Herpesvirus saimiri, 
Marek's disease virus and related topics as a basis for further discussion. 


Conference and Workshop on Cellular Immune Reactions to Human Tumor 
Associated Antigens 

i 
On June & and 9, 1972, the Immunoclogy—Epidemiology Segment, SVCP, held 
a conference on cellular immunity to human tumor antigens. Scientists 
from the Special Virus Cancer Program and other invited investigators 
from the United States and Europe presented their recent results using 
a variety of in-vitro and in vivo assays. After the formal presentations, 
the speakers and other participants discussed in depth the importance of 
each assay and associated technological problems. Many methodological 
and interpretative preblems were identified. The participants agreed that 
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an exchange of tissue culture cell lines and other materials among the 

laboratories was very important and would accelerate progress in this 

field. There was insufficient information presented to geterming which 

assay or assays would be most. useful in monitoring patients’ response , 
to conventional therapy or to immunotherapy. The proceedings of this 

conference will be published by the Journal of the National Cancer 

Institute. 


Conferences on Biohazards in Virus. Research 


The Office of Biohazards and Environmental Control sponsored two conferences 
on Biohazards in Virus Research--one at the. National Cancer. Institute 

in April and the other at Philadelphia in May in. conjunction with the 

72nd Annual Meeting. of the American Society for Microbiology. . These 
meetings were undertaken to acquaint. investigators with current informa- 
tion on environmental control and thereby share important knowledge and 
technology gained through government supported research. The Minimum 
Standards of Biological Safety and Environmental Control were discussed 

in detail at the NCI conference. Representatives from. fifty-three contract 
laboratories evaluated the potential impact of the proposed standards on 
their laboratory operations. As a result. of this meeting, suggestions 

for improvement of these standards were made and, after . critical review, 
were formalized. t ate 
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NATIONAL - CANCER INSTITUIE - FREDERICK CANCER RESEARCH CENTER 


On October..18, 1971, ‘President Nixon announced that the. scientific 
laboratories at'.Fort. Detrick would be converted to research on the 
cause, prevention,.“and . treatment ‘of cancer. - In preparation for this 
expansion of.NCI facilities, the Viral Oncology. Area:planned.a compre- 


. hensive research program to augment existing cancer projects and to 


pioneer new areas of research. Thes overall program to be carried out: 
at the new Frederick Cancer Research Center will be the responsibility 
of Litton Bionetics, ants Eoecuey. nated. as” the prime contractor: for 


“this project. 


One of the primary ‘tasks. to be initiated will be. the danse state 
production of oncogenic. and suspected oncogenic ° viruses to méet.research 
needs on a continuing basis. ~ This effort will include‘ the.preparation 
of highly concentrated avian, murine, feline and/or’ other. viruses for 
which established protocols exist and large-scale ptoduction Has 
previously been demonstrated. In addition, the workscope includes 
developmental tesearch to enhance virus production. of those oncogenic 

or suspected ‘oncogenic viruses..for which there are no: effective protocols 


and diagnostic.reagents for the: detection of. wiral and subviral components 
of selected oncogenic: seentss “ 


When the President. visited Fort ‘Detrick, he ateced. that it was his desire 

for this facility to become an> internationally known’ Laboratory. - For 

this reason, the Frederick Cancer: Research Center. will have -an: ‘Advanced 
Systems Laboratory, specifically designed for tissue culture, virological, 
biochemical, and immunological studies by NCI investigators and dis- 


. tinguished foreign scientists invited to Partictpata in collaborative 


research programs. 

The contractor will: be responsible for developing and implementing a 
biohazard and. environmental control. program.to: insure the safety ‘of 
laboratory personnel and the local community while. preserving ‘the integrity 
of all research activities. This responsibility includes the Operation 

and surveillance: of all: containment systems, as well as maintaining » 


approximately 20,000:square feet of laboratory, animal holding, . and office 
space, 


Pending the acquisition of equipment and renovation of laboratories, it 
is expected that the Frederick:.Cancer Research Center will ‘be partially 
operational by October. By the end of ne first yest all major viral 
oncology tasks. will have. been initiated ot 
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4, Projections: 


Last year, the Viral Oncology Area set forth a long range research plan for 
the identification and control of virus- -induced cancers of man. Studies 
within the following broad. categories have already been implemented and: 
will be expanded in the coming year: 


ae 





(1) 


Virus (or virus-e: 


eeseipal - tumor. relationshi Ss. 


Model Studies. Studies .on. badaet, RNA and DNA, “tumot viruses, 


known to cause malignancies in several mammalian species, will 
be continued. The results of these studies have already pro- 
vided important information about. tumor viruses that is 


-. applicable to the isolation and identification of human agents. 


(2) 


Special emphasis will be: given. to determine the characteristics 
of several newly-isolated primate viruses. This work will 
remain an integral part.of the Rrosram. 


Human Studies. Efforts to identify. viruses or. detect: virus 


expression in human. tumors have been. underway for some time. 


Because of this year's. successes . in isolating candidate human 


viruses, the Program will continue to increase its. activities 
in the search poe viruses which induce eee of man. 


aoc 


(a) To identify aaa asolate cadaidate viruses. or ‘subviral 


products in leukemias, Pymenoness, sarcomas, and.carcinomas -. 
(breast). ; : . 


(b): To, ddentify | and isolate. eandedsea: viruses or. ‘subviral 
products in lung, colon, and other carcinomas. 


(c) To develop methods for the detection of high cancer risk 
groups, i.e. individual. susceptibility or: pecliepos ition 
to transformation by haem viruses. 


{(d) To extend present and. deseion new methods fer the success- 


ful propagation of. significant ‘amounts of human candidate 
viruses. - 


fe) To extend existing and develop’ new.methods to induce tumor 


virus. or virus expression in “normal” cells. - 


(£) To develop guitable go seents and to modify: existing immuno- 
logical and biochemical methods for mass diagnostic 
screening for candidate viruses. 


(g) To characterize, biologically and biochemically, presumptive 
viral agents. 


(h) To increase emphasis on understanding the relationship of 


environmental agents (e.g. chemical carcinogens) as 
co~factors in viral carcinogenesis. This represents a 
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b. 


major expansion of programs requiring combined skills of 
the Viral Oncology and Chemical Carcinogenesis Areas... 


Molecular Studies 


Major. sajangeé in. the understanding of the. nélegular pathways . of 
tumor: virus. replication. have been made within the. past year... _They 
have already provided. the. basis .for new, extremely sensitive, methods 
-for the detection of oncogenic viruses or virus expression. ane is 
now possible to characterize agents detected in specimens of human 
cancer patients in.terms of their content of high, molecular weight 


RNA .and of...RNA-dependent DNA polymerase. | Specific ‘hybridization 


“procedures. already provide a method, for. further. investigation of 
-host-cell=-virus: relationships which. have, been extended. into the 
study. of .human.. cancers .. » Preliminary. results offer strong support- 
ive evidence. that certain human tumor cells. contain genetic 
information: related to. that. found in known oncogenic viruses. . 


(1) Basic Studies 


The prsevan will. continue. to ‘broaden ‘its activities for detect- 
ing, identifying, and characterizing the spettrum of enzymes 


and.their products. required by tumor viruses for replication 
and/or ‘transformation. . - 


(2) Applied Studies , 


“AS knowledge Of the guodaneutal: molecular. events, in see pas eer 
interactions mounts, the Program ‘will continue to apply this 
information to.the study, of human cancer, as a BOLLOwSS x. 


. fa) To ‘identify and ‘characterize. similar. enzymes. or enzymatic 
activities within normal and malignant | human cells. 


(b) To: develop highly sensitive methods for the detection of. 
virus or virus activity in human cells. 


(c). To develop a- rational basis for therapy or prevention by 

, exploring warious approaches to blocking of viral 
replication. ‘and/or tumorigenesis at the cellular and. 
subcellular levels. The therapy could be directed at any 
or all/of the.stages of cell transformation beginning with 
cell infection by a tumor virus. 


Ultimately these approaches will require an intensified program to 


develop drugs, anti-enzymes,. gene repressors, or inhibitors 
effective at the molecular level. This represents a major expansion 
of effort requiring the combined skills of the Viral Oncology and 
‘the Chemotherapy Areas.. 
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Immunological Studies é 


Immunologic research has provided extremely sensitive techniques 

for detection and characterization of tumor viruses, viral antigens, 
and changes in surface membranes of tumor cells. These studies 
have also contributed: to an understanding of the role of immuno-_ 
logical mechanisms in host-tumor and host=virus interactions. which 
provide a Babeoual pRpeoncy to the prevention and treatment of. 
cancer. 


(1) 


(2) 


Basic Studies. Investigations of selected model. systems, 
represénting tumors induced by Type C, Type B, and Herpestype 
viruses, will be extended to ‘further identify, characterize, 
and detérmine the viruses, viral antigens, and membrane antigens 
of tumor cells. The studies include development and application 


Of ‘improved’ techniques to. detect cellular alterations: induced 


by tumor viruses alone or as the result of interaction. with 


- other environmental agents. Increased emphasis will be placed 


on research on spontaneous or naturally occurring tumors in 
model systems relevant to human cancer, as a basis for a 


rational approach - tO Epeevone soe aut Seeotients 


(a) To study acne and himaral immune ‘mechanisms and to 
determine their relative significance: in host recognition 
ef and response to tumors and/or tumor viruses. 


(b) To develop methods to enlence Hest response to tumors or 
tumor’ virus enttgcas: : 


Applied | Studies. As gagie research provides the framework for 
identification and characterization of viruses, viral antigens, 
and cell memb rane alterations in ‘human: cancers , immunological 
methods will be applied: 7 


(a) To relate candidate human viruses ‘to: “known oncogenic 
agents. 


(b) To identify and charactérize intra- and inter-species 
‘“wiral antigéns which are present in known mammalian tumors, 
as probes fot detecting human tumor “viruses or viral antigens 


(c) To détermine the presence we cross- “reacting antigens in 
various human tumors. 


(a) To launch large-scale seroepidemiological Surveys which 


will define high risk populations. 


Clinical studies will be directed toward understanding and 


manipulation of immune mechanisms in human cancer.as a basis 
for: 


(a) Development of vaccines from identified and 
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fully ehecaecesteed human tumor viruses. 


(b) Determination of the role of host immune responses in 
tumor recognition and rejection. 


(c) Application of (1) and (2) in the prevention - -and control 
of human cancer. 


Application of the results of these studies to fama cancers 
will require the coordinated skills of the Viral ‘Oneology and 
General Laboratories and Clinics Areas. 


Test Systems 


In vitro and. in vivo (animal) test systems will be carefully. 
selected. to. evaluate the work outlined in ene previous research 
areas: 


(1) To determine the oncogenic potential of candidate human viruses; 


(2) To develop bioassay systems for testing viral, and viral/ 
chemical carcinogens; 


(3) To begin vaccine (conventional or other) testing and immuniza-— 
tion programs ; 


(4) To begin therapy testing programs; 


(5) To explore special animal tumor systems, especially in primate 
species particularly relevant to human cancer; 


(6) To develop and maintain well-characterized cell culture lines 
and animal stocks (small mammalian and primate species). 


Many of these systems will be developed at the National Cancer 
Institute's Fort Detrick facility. 


Resources 


Since research efforts undergo continual change in emphasis and 
Scope as new leads emerge, a variety of resources will have to be 
developed, maintained, and coordinated. 


(1) Human Resources ~ collection and storage of serum and tissue 
specimens, integration of data on clinical records, storage 
and distribution; computerization, coordination of specimen 

collection, storage, and distribution; 


(2) Animal Models ~— maintenance of various mammalian animal colonies 
for basic research and special studies; 
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(3) Reagent Production - large scale production of animal tumor 
viruses for basic research; production of standardized lots 


of purified viruses; and production of high quality diagnostic 
reagents}; 


(4). Candidate Human Virus Production - intensive developmental 
research effort to isolate and produce human viruses; 


(5) Biohazards Control and Containment - controlled” environment 
facilities .are required for research on known oncogenic viruses 
and candidate human tumor viruses as well as for maintaining 
animal colonies which are protected from extraneous infections. 


To fulfill the continually increasing need, resources have been 
placed under the control of a new Office of Program Resources and 
Logistics. Within the coming year, a prime contractor may be 
required to assist in the expansion of this important task. 


B. SUMMARY REPORTS 
l. OFFICES OF THE ASSOCIATE SCIENTIFIC DIRECTOR FOR VIRAL ONCOLOGY 


' SUMMARY REPORT 
a. OFFICE OF BIOHAZARD AND ENVIRONMENTAL CONTROL 


The Office of Biohazard and Environmental Control conducts research 
pertaining to the:physiological and environmental factors that alter the 
hosts susceptibility and response: to oncogenic and ‘non-oncogenic viral 
infections. It also evaluates and develops. techniques and equipment to 
minimize cross infection and provide adequate environmental controls. 


The Biohazard Section conducts research to elucidate the mechanisms 
involved in host immunocompetence and the consequence | of this on 
oncogenesis. Furthermore, understanding is being sought ‘of the’ 
biochemical factors that lead to the induction of malignancy and how 
best to detect and modify these inductive factors. Physiological | 
imbalances, induced by controlled. stress are being. examined in 

in vivo and in vitro Syetee> in order to assess the host response. 


We have for the Firat time demonstrated that the virogeiit ‘markers: 
group specific antigens (g.s.) and RNA directed DNA polymerase, can be 
activated by alteration of the physiological endocrine balance. - This’ 
major finding lends strong in vivo support to the concept that genetic. 
information for tumor virus ; synthesis and possibly tumor formation is 4 
transmitted vertically and can be activated by definable physiological © 


mechanism. The potential for. such activation has also been noted by t us” at 


to be present in certain pesticides and - in relatively. low’ ‘levels of: 
Lonizing radiation. We have also, for the first time, demonstrated cube 
the host can: be senitized to specific. Wiral.stimuli and subsequently © 
demonstrates such cellular imnaunity by: blastogenic transformation of . 
lymphocytes. : 


The Environmental Control Section utilizes.environmental monitoring to 
‘ide entify sources ‘of contamination. To assure the integrity of ‘primary 
and secondary biological barrier systems, to evaluate engineering and: 
operational parameters. and their effect on experimental and personnel 
contamination control. Similarly, t hey collect and have evaluated 
information pertinent to biological. safety. 


Minimum Standards for Biological Safety and Environmental Control have 
been issued’to all contractors within the SVCP, these are currently being. 
implemented. We have similarly initiated a centralized sera epidemiological 


surveillance service: for: all contract operations as well as having initiated 


a safety training program for :senior laboratory. technicians and project 
directors. Our consultation service to contractors, in-house research 
facilities and grant associated programs continues. We are planning to 
initiate a Chemical Carcinogenesis Biohazards Control program. This latter 
effort should reach full eperat ton during the next reporting period. 
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SUMMARY REPORT 


b. OFFICE OF PROGRAM ANALYSIS AND ‘COMMUNICATIONS 


The Office of Program Analysis and Cormunications (PAC):continued its major 
roles in the management of SVCP data and information, analytical statis- 
tical assistance in research projects, and scientific information storage, 
retrieval, and distribution. Some highlights are as follows: 


Statistical and Data Services 


Offered to all researchers in the SVCP is a comprehensive statistical 
~ service (consultation on problens of research design, data procurement, 


uo data management, and statistical analysis of survey or experimental 
findings). A completely automated data vrocessing routine directed by 


experienced technicians mainteins direct. access to the main NIH: computer. — 
Consultation and planning service is also given to SVCP contractors in 
developing local automation PaECeNS for managing and processing experi- 


= mental data. . 





Automated Inventories of SVCP Resources 


1. SVCP Serum Bank: Maintaining a computerized inventory of serum 
specimens held in the Bethesda area, PAC manages the continuous data input, 
updating, and distribution or specimens for testing to ‘program scientists, 
from: repositories containing around 40, 0 serum specimen units. 


2. Local Inventories: Plans and installs complete inetttutionad 
automated specimen inventories in laboratories collaborating in SVCP 
research. 


3. Central PAC Inventory: PAC is ‘promoting: compatible automated 
systems end: codes ‘for. specimen inventories in all institutions participat- 
ing in the SVCP. ‘This includes the capture and automation of complete 
clinical, demographic, and laboratory information on specimen-donors. 

Goal is @ central specimen inventory at NIH making available for all of 
SVCP the many large specimen repositories throughout the United States. 


Progress Reports 


A system of managing regular (triannueal and annual) progress’ eeports. from 
all SVCP research contracts is maintained. In addition to the Logistics 
of monitoring and procurement, PAC compiles and distributes to. program 
scientists condensed summaries ee: the actual progress reports. 
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Scientific Information Menagement 
eclentitwc intormetio® =o 


The Information Unit continued to fecus attention on scientific information 
retrieval in the area of viral oncology, and its dissemination to program 
scientists. Sources of information ere scientific journals, books, and 
other potir eee ens and summeries — current research in the field. Major 
contributions o ¢ the curornS SLOW mit in FY 1972 were as follows: 


A semi- automated system is maintained for 
fication, and reference print-outs covering 
: it erature on. viral oncology. 


1. Eibliographic coat 
atorage, rapid search, ident: 
almost any desired topic in 


2. Viral TUGE LENE STS ADO: This. semi-annual publication contains 
indexed summaries of current pertinent research proj jects, thereby present - 
ing @ panoramic view of viral Oneology research. 


3. Report on NCI sannore of Cancer Virology Grants: This quarterly 
eport presents an organized summary of updated fiscal data on current NCI 
research grants in the: cancer virology area and has limited distribution 
to NCI adminstrators. The basic information is received from the Program 
Anelysis and Reports Section of NCI. : 


se] 


4. Viral ‘Onedlogy eduePactecpiecctaess This quarterly publication 
contains the names, addresses and telephone numbers of contractors , 


principal investigators , Broject officers, and. contract specialists within 


the Viral ‘Oncology | Program. ‘Its purpose is.ito. facilitate and, expedite 
communications ‘between staff menbers ‘and. contractors. . 





a Compilation oe Jourvial ‘Instrietions 6: Authors: This displays | in 
one volume the instructions-to-authors. oe a majority of pertient scien- — 
tific journals. “It is a reference :aid for - research investigators in 


writing papers and also for the secratarie “who mee them. ‘The compilation 
is updated: and expanded an eas 


Other responsibilities of the Inform metion Unit. are: administration of 
library facility; eollection and di stritution of translations of foreign 
publications in viral oncology; mainta inence and ending of recorded, tapes _ 
on NIH seminars related to viral oncology; and continuous, compilation | or 
the SVCP bibliography: containing citations to all. papers. published. by 


‘Viral Oncology staff members and research contractors. 
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Summary Report 
Ce Office of the ‘Coordinator for Ultrastructural Studies 


The Virus Studies Section continues to study different aspects of the 
relationship between oncogenic viruses and their host cells: 


a) the search for viruses in different tumors by electron 
microscopic examination, 


b) the examination of the life cycle of oncogenic viruses of 
the herpes type in their host cells, 


c) the study of early events in viral infection which may 
result in “neoplastic transformation," and... 


d) the study-of cellular oreaaciies in relation to the reproduction 
of RNA-containing viruses. 


Dr. Dalton in collaboration with Dr. Szakacs, St. Joseph's Hospital, 
Tampa, Florida, established 15 tissue cultures from human biopsies 
obtained from solid tumors. Ten cell lines are. fibroblastic or epithelial 
in appearance, and five are growing as suspension cultures containing 

i ympno te blast cells resembling .those blasts. obtained ‘by cultivating 
Burkitt's lymphomas. In the majority of these-lines. a series of cell 
types from relatively undifferentiated lymphoblasts to practically mature 
plasma cells have been observed. ‘Except in.one instance these cells are 
not the origindl tumor cells but are thought: to be. "normal" cells which 
have developed into continuous lines as. a result.of the stimulus from 


the presence of E B virus. ‘These cultures were. screened for the presence. 


of virus particles. In four out of five céll lines Epstein-Barr virus 

was found as shown by morphological examination and complement fixation 
tests. About 3-5% of the cells contain in their cytoplasm an aberration 
of the endoplasmic reticulum,~known as tubulo-reticular array. it was 
suggested previously that these formations may represent RNA precursors 

of certain myxo~ and paramyxoviruses. Dr. -Heine in collaboration with 

Dr. Schaff discovered, by using ultracytochemical methods, the sensitivity 
of these structures to proteases. -These-results make it clear that the 
Structures are not direct RNA precursors to RNA-containing viruses. 


Dr. Heine in collaboration with Dr. Hinze, University of Wisconsin, Madison, 
Wisconsin, studied the life cycle of H. sylvilagus in rabbit kidney cells. 
This DNA~containing oncogenic virus of the herpes type develops in infected 
cells and provokes changes in these cells similar to those described pre- 
viously for H. saimiri. Both viruses produce a series of changes in their 
host cells known to be characteristic for cytomegaloviruses, i.e., the 
formation of nuclear and cytoplasmic inclusion bodies. However, in 
contrast to the classical cytomegaloviruses the intracellular maturation 

of the virions under study appears to be quite unique resulting in two 
morphologically different types of mature virions. These results initiated 
a detailed comparative study between tumor producing and non-oncogenic 


viruses of the herpes type and their relation to the host cell. We hope 
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to elucidate further similarities and differences between both kinds of 
viruses. : 


Several studies which are domceened with early events in viral infection: 
1 
are under way in this laboratory. ae 


Dr. Bader in cooperation with Dr. Boone, Cell Biology Section, VBB, NCI, 
investigated the mode of entry of RYA-containing tumor viruses into cells 
by using ‘isolated membrane ‘vesicles asa model system. © The methods of. 
membd rane isolation have not proven adequate thus far to answer the 
questions, and new procedures _ for isolating intact Burrece membranes, are 
under caver esaeeeee he Sey : 


Dr. Suskind Sauetaued to study the intracellular mechanism of iWeeaedone 
with Rous sarcoma virus during the eclipse phase, especially events which 
occur within the nucleus, by quantitative light and electron microscopic 
autoradiographic techniques. He succeeded in showing differences in both 
morphology and function between nucleoli of RSV-transformed, newly infected 
and uninfected cells with respect to the rate of their recovery from the 
effects of low doses of Actinomycin D. The results suggest the formation 
of new binding sites of Actinomycin D to specific DNA sites in nucleoli 

of transformed and newly infected cells. These experiments will be expanded 
using non-transforming, Rous~associated virus and thermo-sensitive mutants 
as well as protein and polysaccharide precursors. 


Dr. Heine in collaboration with Dr. Beaudreau, Oregon State University, 
Corvallis, Oregon (Contract: #NIH-NCI~71-2175) initiated a study to examine 
the fate of virion RNA after infection. In order to study the fate of 
viral RNA in infected cells purified MC-29-virus was prepared containing 
H3-uridine at high specific activity (1-2 X 109 cpm/ug RNA). Cells 
infected with virus thus labeled have been examined 1~8 hrs. after 
infection and the label was recovered from a polysome fraction. Fractions’ 
that contain label will be examined in the electron microscope to confirm 
the presence of polysomes. 


Dr. Bader studied the inhibition of mitochondrial RNA polymerase in 
mammalian and avian cells by ethidium bromide and observed morphological 
alterations by electron microscopy in mitochondria of chick embryo, rat 
embryo and mouse spleén and thymus cells (JLS-V5) after exposure to the 
drug. The effects of ethidium bromide were reversible; after its removal 
the cells returned to normal within a few days with respect to their 
morphology and growth characteristics. Chick embryo cells which had been 
previously treated with ethidium bromide were infected with Rous sarcoma 
virus and were then examined for transformation and virus production. Drug- 
treated cells became transformed and produced virus as. seen by, electron. 
microscopy. The results of these experiments show clearly that the mito- 
chondrial DNA template is not involved in the synthesis of Rous sarcoma 
virus. : 


Dr. Dalton has studied the details of the replication of Type B (mouse 


Mammary tumor virus) and type C (avian, murine and feline leukemia-sarcoma 
viruses) particles. The results of these high resolution electron 
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microscopical studies demonstrate that newly formed particles have a much 
more precise morphology than older particles. They also indicate that 
the type C particles so far studied have a morphology’ characteristic — 
for the species in which they are indigenous. When chrome osmium is 

used as a fixative, murine type C particles at the budding stage. possess. 
a relatively thick.(100 4) and distinct outer component of the developing 
nucleoid whether the virus is replicating in mouse or human cells. In 
budding feline type. Cc particles this layer is thinner (50 A).but still 
distinct, Type C virions growing from ESP-I (human) cells do not exhibit. 
a clearly separate layer while type C virions growing from RD-114 cells 2 
have a distinct thin layer similar to the feline type C virions. 
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SUMMARY REPORT 


d. Office of Program Resources and Logistics 


The Office of Program Resources and Logistics within the 
Office of the Associate Scientific Director for Viral Oncology 
is responsible for the review and. scientific management of 
collaborative research contracts providing resources and 
logistical support to- the Special. Virus Cancer Program and 


the Viral Oncology Area. This Office was ‘established during 


this fiscal year to: centralize the scientific administration 

and management of research resources and logistical functions 

and to unify these activities within the Office of the 

Associate Scientific Director. In this way individuals 
responsible for coordinating these support activities could 
provide to the entire. Program with.an awareness of. the 

overall scope of activities... This would avoid any special 
consideration. to a particular area, any unnecessary duplication. 


of effort, and the eppcer ance of any. undesirable’ competition 


within the Program. 


Many of the seeeae investigations carried ‘out in abe Viral 
Oncology Area-depend on the availability Of ‘clinical and. 
laboratory matérialsof optimal. purity, viability, and: ‘potency . 
Comparable studies in an ihtegrated program of international 
scope, as encompassed in the. SVCP, ‘make more meaningful and 
rapid progress when adequate. quantities’ of Standardized: 
reagents, celi cultures, and test animals are available. The 
Office of Program Resources and Logistics provides these. 
supportive activities through various contract oper act ons as 
detailed pelow.: : 


To support - “this. office eae its ‘activities, a new contract. 

review body was - ‘established during this year, the Viral Oncology 
Program Resources. § Logistics Advisory Group. This Group was — 
established. ‘by the Associate. Scientific Director and constitutes 
a Standing ‘committee to provide support and make recommendations 
concerning resources and logistics matters, and’to conduct | 
appropriate reviews for. those. contracts within the R& L area | 
of Program. The group is chaired iby the Chief, Office of 
Program Resources’ & Logistics and is responsible to the Office. 


‘The membership includes representatives from the three Branches 


and the major areas of Viral Oncology. 


Because of organizational changes in gowudectre cic management 
of collaborative research: contracts, a variety of contracts 
formally within the R § L Segment and other ségments within 
SVCP became: the responsibility of the new ‘Office of .Program 
Resources § Logistics. These contracts represent three. general 
areas of activities and include the following: ; 
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Activities directed toward production of virus and 
viral reagents, virus monitoring, and character- 
Llzation. 


r 


2. Contracts concerned with acquisition, collection, 
storage, inventory, and distribution of human 
resource specimen material. 


a Centracts. concerned with animal: resources, including 

production of. pathogen- free and germ-free species of. 
animals, breeding of primates, maintenance of animal 
colonies, and containmént- type holding facilities. 


Another activity of the.OPRL‘is the preparation of. an annual 
catalog listing and describing the research resources 

available to collaborating laboratori es within the Program. 
Usually the information provided for each item includes ; 
origin, processing procedure, degree of purity, and infectivity 
titer or other measures of biological: ‘activity. Additionally, 
in collaboration with the Office of Program Analysis and. 
Communication, the OPRL is concerned with the development of 

a computerized central inventory for the sera, tumor tissue, 
cell ‘outgrowths, and other human specimen materials contin- 
uousiy béing acquired by the Program. ‘The central-inventory 
will greatly facilitate matching investigators requests for 
human materials with specimens available, regardless of the 


geographic location. of the. pepe OT: laboratory at which 
it is stored. 


During this past year in antieipation® of an expected increase 
of the overall Program in the future and the limitation of ; 
personnel. available, consideration was given to the establish- 
ment of a:iprime contract as a mechanism for dealing with 
resources: and logistical support for Program. With this in 
mind, -an. advertisement was published-in. the Commerce Business _ 
Daily: on November 8, 1971 requesting resumes. of. experience and 
capabilities. An Ad Hoc review committeé under.the chairman- 
ship of the Chief, OPRL was established to. review and evaluate 
the responses obtained. This Ad Hoc group questioned whether, 
in view of the diversified and specialized:elements under the 
project contract, any of the respondents had demonstrated 
requisite qualifications. Additionally, the Ad Hoc group 
recommended a re-evaluation of project needs and suggested that 
issuance » of a request for proposal be deferred. . ; 


As a “esate of these decisions the OPRL will continue to be 
involved sin not only the general management of the resources 
program; but aiso in those. daily activities required te make 


available to collaborating investigators necessary research 
resources. 
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Within the Office of the Chief, support is provided by.two 
staff scientists and a secretary who assist in responsibilities 
for the management of the extramural contract operation. | 


| 
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2. ° Branch Reports 


a. Viral Leukemia and Lymphoma Branch 


The Viral Leukemia and Lymphoma Branch conducts research designed to 
elucidate the role of viruses in the etiology of human neoplasms, 
particularly leukemias, lymphomas and sarcomas. A variety of scientific 
approaches are used which provide a broad base of knowledge applicable 

to the identification and isolation of human oncogenic agents and the 
prevention or control of the disease as it occurs in man. More 
specifically, the Branch encompasses a range of scientific disciplines 
including molecular biology, genetics, immunology, biochemistry, 

pathology and cell culture techniques. In the past year, the emphasis has 
been away from model systems to the more direct study of human materials. 


The Section of Molecular Biology seeks to obtain comprehensive knowledge 
of the biology and biochemistry of sarcoma and leukemia viruses and 
conducts quantitative studies on the interaction of oncogenic viruses 

and cells to determine the mechanisms of viral replication and cellular 
transformation at the molecular level. The Section of Viral Pathology 
exerts a multidisciplinary approach towards the in vivo and in vitro 
study of viral oncogenesis. The areas of study include virology, 
immunology, pathogenesis and the interferon system, and are pursued 
emphasizing several viral induced and spontaneous leukemias and sarcomas. 
The Section of Immunology examines the antigenic nature of oncogenic viruses 
and the induced tumors as well as the immune response of the host to 
viral infection and tumor development. The Section of Tumor Viruses 

is concerned with defining in detail the biological and biochemical 
properties of tumor viruses in order to understand how they may be 
applied to the search for human tumor viruses. _A’ "helper" assay to 
"rescue" oncogenic virus information is currently being applied to human 
cell systems. The Section of Genetics is concerned with genetic factors 
of both the tumor virus and the host it infects that are involved in the 
oncogenic process. Particular emphasis is placed on the viral genes 
involved in oncogenesis and cellular "susceptibility" genes, particularly 
those genes of man that predispose individuals to the development of 
cancer. .-The Office of the Chief coordinates the research of the 

various sections by recognizing the scientific freedom of the individual 
investigators. The office is responsible for establishing collaborative 
efforts with investigators in other areas of NIH and elsewhere such that 
information derived from studies within the Branch is constantly being 
applied in investigations leading to a better understanding of the 
etiology of human neoplasia. 


Potential RNA containing tumor viruses have been recognized by a number 

of methods based on biological, biochemical, and immunological properties. 
More recently the reverse transcriptase has provided another potentially 

' extremely sensitive method for virus detection. 


i 
A 


seen 


The discovery. “that ‘certain ‘RNA tumor ‘viruses have an enzyme éapanie of 

transcribing, the viral RNA back into DNA has lead to the possibility 

of using extremely sensitive biochemical probes to search for evidence 

of viral ‘etiology of cancers, and especially,. cancers, in man. Some of 

the potential applications to the BETOTOey and control of. human cancers 


are: 


1. The use of sgatherie DNAs produced eee the gird ‘RNA to search for 
complementary. RNA in human tumors by DNA-RNA hybridization techniques. 


2. The use of highly effective ayhthetic - foe ates. and ‘éocimal 
enzymatic conditions to search for viral reverse transcriptase in human 


tumor cells. ~ 


3. The use-of specific antiserum prepared against the purified viral 
enzymes to identify individuals that have been exposed to the viral 
enzyme. It is reasonable to expect that the antibodies.to viral specific 
proteins may persist for much ean ECE periods than the virus itself would 


persist. 


Each of the’ above. ‘approaches are being actively followed by aunnets: of the 
Viral Heke and een ae Branch. ad Su 8 


Following..the “initial reports ‘of  RNAsdependent DNA polymerase in the. 
virions of certain’RNA tumor viruses, it was-important to see if the 

enzyme was specifically restricted to. tumor, viruses .and whether it was. _ 
specifically restricted to tumor cells. All of. the. oncogenic RNA 

viruses tested so far have been found to have DNA polymerase, as indicated 
both by endogenous reaction ‘using the viral RNA and by synthetic. polymer-. 
stimulated reactions; using .such-templates as poly rA.rU, poly rI.rC 
and poly rA:dT. The non-oncogenic RNA viruses have shown no evidence .° 

of this enzyme activity. Two apparent exceptions. were found. “The first, 
visna virus, produces a-chronic, progressive, neurological disease of 
sheep but has, heretofore, not been associated with tumors in sheep. 

The second major exceptions are the group of "foamy" viruses. These 
RNA-containing viruses are frequently found in healthy as well as 

diseased monkeys, cattle and cats, and they have not yet been associated 
with any disease. Visna and. "foamy" viruses, then, are apparent exceptions 
to the rule that only tumor viruses contain reverse transcriptase. . Whether 
visna.and .-the related viruses.of sheep and the various "foamy" viruses are 
potentially oncogenic in their, natural hosts remains to be resolved. | 


The polymerase, as an ‘antigen, Like: the gs antigen has both species 

specific and interspecies characteristics. ‘Tumor—bearing | animals can 

make antibody to the viral polymerase and some sera appear to be more 

broadly reactive than others. The murine polymerase has been partially 

purified and used to produce an antibody in rabbits. The antibody, an IgG 
' immunoglobulin, is directed against the enzyme and not against the 

template. The antibody to the mouse leukemia virus polymerase will also 
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inhibit the enzymatic activity of hamster, rat and cat leukemia virus 
polymerase.. Thus, the polymerases from different. mammalian tumor viruses 
are antigenetically related. However, the crosses with other mammalian 
C-type.wiruses are:.only partial crosses allowing precise identification 
of the species of. origin of an unknown C-type virus. The mouse mammary 
tumor virus, visna, and the avian.leukemia virus polymerases aré not 
inhibited at all by this serum. The antibody to the avian virus 
polymerase inhibits all the major avian C- type viruses, but not any 
mammalian es virus. Pee : 


Two new C-type viruses of syimstee nave recently ‘ean ceca by 
Kawakami and co-workers. One is from.a woolly monkey fibrosarcoma; the 
other is from a gibbon ape lymphosarcoma. Both have a polymerase with 
the characteristic properties of tumor viruses and can be classified as 
C-type based on morphology. They also have the biological properties of 
C-type viruses and also have a cross-reacting gs antigen. The polymerase 
antibody studies, however, show a very weak or. absent cross reaction with 
antibody to rodent’ or eat virus polymerase. - Both the murine.and feline 
C-type viruses can grow in primate cells without losing the immunologic 
specificity of their polymerase. These findings provide additional 
evidence that the polymerase coded for, at least in part, by the viral 
gencmé. From the experiments on polymerase inhibition, the woolly. monkey 
and gibbon ape viruses appear not to be contaminating rodent or feline 
C-type viruses and appear to have a polymerase that is distinguishable 
from that of the C-type viruses of lower mammals, An antiserum prepared 
to the gibbon C-type polymerase inhibits gibbon and woolly virus. enzyme 
well, but only poorly crosses with the rodent and paetine previously. an i 
feecribed C-t type virus Parner ese x os se | 


The Ass iaveen of: C-type viruses from both old world and new qwonid monkeys 
from naturally occurring tuitors greatly strengthens the possibility that | 
related viruses will. be directly isolated from human. tumors. Several 
reports of C-type viruses in human cells have: been presented in the past 
year. While some of these are more reasonable candidates. than others, no 
proven “human” C-type is yet available. Until such viruses are found, 

the C-type viruses of primate origin should provide the best probes for 
the detection of C-type information in human cells. 

In 1969, it’ was proposed that the cells of most or all vertebrate species 
contain C-type RNA virus genomes ‘that are vertically transmitted. from 
parent to offspring. Depending on the ‘host genotype and. various modifying 
environmental factors, either virus production or tumor formation, or both, 
may develop at some time during the life of these animals or in their 
cells when grown in culture. The evidence for this concept. was derived - 
both from cell culture experiments and from a variety of seroepidemiologic 
studies and was presented’as a unifying’ concept: that would be consistent 
with the facts as they were known at the time." 


in the two years that have followed, a great deal more evidence has 
accumulated that provides strong support For. the general theory. One 


oo 


“es 


























particular prediction that was made was that the genetic tare smatren for 
making an RNA tumor virus, being present in. a-repressed form in all cells, 
would be potentially inducible by carcindgeni¢ and/or mutagenic agents. 
Recent evidence from ‘single ‘cell clones of mouse embryo. cells of both the 
nigh susceptible strain, AKR, and the low susceptible strain, Balb/c, 
indicate that every cell clone «in culture does contain the information for 
producing a C-type virus. -Infectious’ virus can be induced,f£rom ¢lonal 


Lines of. mcuse, rat, and.Chinese hamster’ cells, normal as well ds 


transformed, which provides dramatic ; aUPECS rt for the original AYPOERRS ES, 


The oncogene hypothesis. makes ecvenan esecante geet ous: ‘The first 


is that all somatic cells should contain the genetic information to 


produce a C-type virus that can be detected by using the DNA product 
made from C-type viral RNA of that particular species. For: example, : 
normal cat celis should have:in their DNA a complete copy of cat. leukemia. . 
C-type virus. RNA, and the hamster should Have in its DNA the genetic 
information for making a hamster C-type virus.. A-second and, perhaps, 
stronger prediction is that transformed cells, whether transformed by: 
exogenously added tumor viruses-.ot. by-tadiation, chemical carcinogens or. 
even "spontaneously", should.contain new messenger RNA. sequences: that are 
not found in normal cells and that are common to all transformed and- 
tumor cells of a particular species. This information should also be --° 
contained in the C-type tumor virus of that species. The new messenger 
RNA would be the product of the oncogene and in.turn code for. the. 
production of ‘the transforming. protein(s). A third prediction. is that: 

it should -be possible..to isolate cell. ‘mutants that, at the nonpermissive. 
temperature, because of a temperature sensitive: repressor, would ‘be: 
superinducible or would. possibly spontaneously produce.:C-type virus 
without exogenous inducer. .-A.final..prediction, ifthe general hypothesis. 
is correct, and C-type viral information has been.a stable part of the 
evolution of vertebrates, would be.that the C-type viruses derived from 
closely related species would be closely related:to one another’ in the: 
antigenic properties of their characteristic proteins. Two such proteins. 
are now available--the major group. specific antigen and.the reverse | 
transcriptase. The isolation of. C-type viruses from reptiles,..birds, as 
well as mammals would suggest that they have evolved as the organism has 
evolved fot many millions of years and.that the species..specific proteins 
will have evolved. in much: the same,way.that. serum albumins, giobulins, 

and other proteins have evolved. ‘The genetic relatedness: of .the-.group:- 
specific antigens’ and: the reverse transcriptases may well, then, be pea 
as an index.cf the genetic relatedness of-the, species from.which the 
C-type virus was derived. Obviously, those viruses derived from higher _ 
mammals, and especially primates, will be.the most related to the viruses 
that come to be obtained from man. ‘The. VLLB is: concentrating’ on the. 
primate C-type viruses, because they. should have enough genetic ; 
relatedness so that an antiserum produced to the purified polymerase 

or the purified group specific antigen should show some ability to 
recognize C~ Eype viruses isolated from human tissues. 
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Other Research Developments in the Branch 


Characterization of continuous, contact-inhibited mouse: cell lines from 
Balb/c and NIH/Swiss embryo cells has provided excellent model systems 

for study of the effects of. tumorigenic viruses both in vitro and in vivo. 
These cell lines, and a wide variety of well-characterized subclones fron. 
them, are supplied to numerous investigators throughout the world, and have 
become standard cell lines for biochemical and biological investigations 

of cellular growth control mechanisms. 


New types of MSV-transformed cells, the nonproducer cells, have been 
discovered. These cells are ‘morphologically transformed and are highly 
tumorigenic, yet they lack all the known antigens of the murine sarcoma~ 
leukemia complex. The sarcoma genome'can ‘be readily rescued by the 
addition of “helper"™ leukemia virus. These nonproducer cells provide a 
very good model for the study of naturally occurring cancers. Viral. 
specific information can be detected by nucleic acid hybridization at 
less than 1%.0f the level in the transformed virus producing cells. 
Optimal. techniques for detection of viral information in these cells are 
being applied to studies on the detection of viral information in human - 
tumors and human tissues. 


Studies on the‘ S+tL- celis deinen Bassin, et al have revealed ‘that 
the particles they produce have only the main group specific (gs) and 

the interspecies antigen. while the:other gs antigens seem to be missing’ 
or radically different. Type. specificity of the°S+L- virus is also not 
related to previously described MuLV groups. The S+L- particle itself 
contains a neatly reduced amount’-of revérse’ transcriptasé;.the S+L- cells 
are also deficient in this erizyme. A significant lack of-homology between 
MuLV and the standard coated MSV was sééh when mixtures of -MSV-MuLV (4:1). 
were examined by reciprocal cross-hybridization with the respective DNA 
reverse transcriptase products.° Additionally, atypical large molecular 
weight nucleic acids-may be a-natural component of MSV. as well as. 
previously observed ribosomal and transfer RNA species. 


A setaeiane nee: has ee the syste eaeneise virus stocks which have a 
significant (4—''to 50+fold) excess of the transforming MSV over. its. 
associated murine -leukemia “helper virus (MuLV). With a favorable 

MSV excess the isolation of celis transformed only with MSV and: the 
study of MSV genome itself are greatly facilitated. The result has been 
the development of numérous’ cell lines that are "transformed" by MSV but. 
have only a minimal exoression of the tumor virus information. The 
virus from these cultures with an excess of sarcoma virus should provide 
a valuable probe fot.the search for sarcoma virus specific information 
in apparently "virus-free" tumors. ' 


Radiation leukemia virus, a "natural" virus induced from C57Bl mice has 
been found to be able to replicate, albeit with great difficulty, in 
3T3 cells. Because the radiation leukemia virus is able to grow much 
better in S+L- transformed 3T3 cells, it may be that the great majority 
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of naturally imduced C-type viruses existed as MSV complementation 
requiring variants. The isolation of new natural viruses may. require 

the above model techniques. An obvious extension that is actually being - 
investigated is the isolation of human cells infected only with MSV. and 
the attempted induction from them of the postulated endogenous. human | 
helper C-type virus. “Revertants" of MSV transformed that have lost 
partial or complete virus extension have been obtained from a number of 
systems. These cells also have lost tumorigenicity. In some cases the 
input oncogenic ‘information appears to be lost; in others it is suppressed. 
The latter situation provides” an’ excellent opportunity for the. study of 
the mechanism by which tumor virus dnformarton is repressed. : 


A new strain of murine sarcoma virus isolated ‘from a, B/W mouse is | 
accompanied by a non-cytopathogenic'' "helper" .:virus required. for release 
of infectious virus.) Unlike other strains of sarcoma virus, the new 

MSV retains the ability to express the murine gs-l antigen in hamster 

and cat cells. The presence of a convenient antigenic marker is useful 
in studies involving trans-species rescue of the MSV genome using putative 
"human" C-type viruses. Marked mouse strain:differences are moted in the 
response .to this MSV strain. In Balb/c‘and C3H mice tumor regression, 
virus titers, viral neutralizing ‘and ; cytotoxic antibody titers are 
correlated. But in B/W mice, the tumors persist: despite very high titers 
of neutralizing. and cytotoxic, antibodies , -and absence of detectable 
infectious virus. .: ee 

The combined use ae ‘Imbtnology and, Siecteon microscopy: has greatly 
increased the sensitivity and specificity with which virus, Specific. and 
virus directed antigens may be localized. In addition to ferritin and 
southern bean mosaic virus ‘coupled “to ‘hybrid antibody, tobacco mosaic 
virus (TMV) has been wtilized and established:as a.third. marker for 
immuno~electron microscopy. Fragmented TMV (50 my) can be used with the 
other two markers” for-conventional. electron microscopy, since these three 
markers are clearly distinguishable from: each other. by. their shapes and 
specificities. Thus, the use of these three different markers opened a 
way.to examine the | relationship among different antigenic sites on the. 
surface of the virus and the virus-containing cells.. During virus. 
budding, it is seen that the C+type virus TQECT ROR SECS cell surface 
components’ into the viral eee u 


Micro iethatcuee for the isolation of tamperature sensitive leukemia virus 
mutants have been ‘déveloped. ‘By these methods, it has. been possible so 
far to isolate 27 _température-+sensitive Leukemia virus mutants from 

clonal stocks of Kirsten. -and Rauscher, leukemia viruses. . Each ‘mutant 
transmits to new cells with efficiency comparable to that of wild-type 
MuLV at the permissive temperature, but is at least 4-5 logs less 
efficient ‘than wild-type at forming XC plaques at the nonpermissive 
temperature. The mutants all have very. low rates. of reversion to wild-type. 
Temperature sensitive’ ‘sarcoma virus mutants have; also been isolated. With 
these it is hoped _ thatthe viral protein directly responsible for the 
maintainence of the transformed state can be studied. 
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A continuous céll. line, HBT-3, .was established in culture from a human 
preast adenocarcinoma. The cells are epithelioid in appearance, grow 
rapidly, and form multilayered colonies. HBT-3 cele have a cloning. 
efficiency of approximately 70% and aa abnormal karyotype. ~Preliminary 
experiments with this cell line suggest the. possible preserice of 60-708 

RNA and an enzyme that is similar to the known viral reverse transcri iptases. 


Sv nucisic acid hybridization, it has been ere eee 

viral specific RNA from every mouse cell line tested to date, including © 
such lines as Balb/3T3 and» NIH/Swiss mouse. embryo fibroblasts (NIH/3T3) . 
‘Cell lines transformed by S¥40 and Kirsten or Moloney sarcoma virus show 
increasad levels of hybridization. The finding of partial expression of 
murine U-type information in "normal" mouse cells not treated with inducing 
agents suggests possible post-transcriptional control of thé expression ‘of 
the endogenous virus information. 


Rauscher-MuLV reverse transcriptase is denatured ‘by, and renatures upon 
removal of , guanidine hydrochloride (GuHG1). The enzyme is “composed of * 

one polypeptide chain of molecular weight approximately 70,000 -- 80, 090. 
The renatured enzyme obtained from an-agarose column run in 6M GuHCi and 
reducing dagent- still possesses. RNA and. DNA directed DNA polymerase 
activities associated with the native enzyme. The renatured | enzyme reacts. 
with antibodies specific for the native enzyme. Studies are in progress 

to irreversibly denature host cell polymerases dut not the viral enzyme. 
If successful, this will provide a rapid, specific assay. for reverse 
transcriptase in host cells. 33 pas ee 


Tmmun adsorbant columns ‘using debaseirat polymerase antibody coupled. to 
Sepharose have- been used to purify reverse transcriptase from cells ‘and 
tissues. ~ Large scale screening of human cell extracts using affinity 
chromatogra apny will be undertaken when a high titered: antibody” directed 

against the ptimate “C-type + viral reverse transcriptase is available. 


Continuous therapy with inate eeeen inde cerns: effectively suppresses Several 
virus-induced and: transplantable tumors. However, pretreatment with single 
doses of interferon inducers often results: in marked enhancement of 


oncogenesis by RNA tumor viruses. Pretreatment. with inducers can. result | 
in tne more rapid growth cf several transplantable tumors in certain 
systexs Several synthetic. deoxynucleotides induce low levels of 


circulating’ interferon and prevent death in mice from arborvirus infections. 
They also enhance tumor induction by murine sarcoma virus, an effect 
produced by all the interferon inducers tested to data. These studies nay 
helo elucidate the mechanism of interferon induction in the animal. 


AXR mice nave been considered tumnologacall 
are. G antigen positive during their-entire life 
evident, however, that the kidney-eluate of treated AKR mice contains 
at least two different’ antibodies to intrav ee al-G antigen(s) and the — 

Gross cell surface antigen, although no free antibodies are.detected in 
the bedy fluid. These findings indicate that there may not be absolute 


tolerant to MuLV since they 


y 
life span. .It has become 


x 
un 


Semantic 


relative immunological: tolerance to both viruses and malignant celts. 


immunological tolerance... Immunologic.studies on the behavior of malignant 
cells might suggest methods of treating tumor patients. The apparent — 
absence of absolute immunological tolerance. to C-type virus-associated: 
antigens raises the.question of whether it may be possible to break ~ 
In 
combination with studies on ac rivation of viral genome . producing antigens - 
this may open a way to. the development of immunologic methods of 


prophylaxis and treatment. 


Controlled ‘studies continued to demeaeebaue that: bpatiadee: with Hodgkin 
disease have higher EBV antibodies than matched controls,. Studies with 
cell-mediated immunity to 4 variety of antigens indicated that anérgy w 
associated with, apoor prognosis, but there was no correlation eee 
EBV titers and. general. cell-mediated immunity... At least three Rhesus 
monkeys have. been successfully infected with EBV... This was demonstrated — 
by persistence. of elevated antibody levels to. the virus hile monkeys © 
given non-infectious EBV did not maintain high titers... Tt 

infect Rhesus monkeys with EBV is of significance ‘because at raises ‘the 
possibility of.a good model system for human studies. Rhesus monkeys have 
natural antibody to a virus indistinguishable from EBV at the present time, 
and by manipulation. ‘of the animals= with inbreeding. and immunological 
alteration,’ it may. be. possible to use monkeys as a model for the study of © 


EBV-induced diseases in: humans. ae is 


ee 





Ten sets of identical twins, one member of each -pair. ering. leukemia, were — 
studied by at uae two different immunological tests. Similar studies 
were performed on.six sets of normal ‘identical twins. In six of the _ 
leukemia families. Deuiied. lymphocytes from family members and unrelated 
donors .were cytotoxic for ‘calls from leukemic twin and not.ffor cells from 
the normal twin. .Delaved hypersensitivity r aactions.were. elicited by 
extracts, of: patients’ leukemic cells but-not-by. extracts. Of remission 
‘cells and from the normal twin Celle Neither: cytotoxicity nor delayed _ 
hypersensitivity were found in anv of: the normal identical twins. 


Other, Activities of the Branch 


reporting period, sénior investigators-of the Branch published 
L of $2. Papers, which, covered ‘various aspects.of viral oncology. 


Members of the. ‘Branch presented: By invitation over 50. lectures to research 
groups in this country and abroad, and over 30 abstracts were. -presented at 
varicus scientific meetings. The Branch: entertained. approximately 150 
visitors ror discussions in various. aspects of viral. oncology; this included 
representatives from every major research institution in this country and: 
From 14 foreign countries. The Branch also provided training for periods 

up to six months in a variety of experimental procedures to outside visitors 
This training consisted of orientation in immunological, biological and 
biochemical procedures as well as virus handling techniques. 








“scope, as encompassed in the SVCP, 





Many of the investigations described in the Viral Oncology portion of this 
report depend on the availability of clinical and Laboratory materials of 
optimal purity, viability, potency, etc. The interaction which results in 
neoplasia needs several participants: the virus(es), the cell,..or their 
already reacted product, the transformed cell. An understanding of each 
of the components requites highly specialized, well defined and custom 
made reagents with ‘recognizable markers to serve as specific probes. 
Indeed, comparative studies in an integrated program of international 

can make more meaningful and rapid 
progress when adequate quantities of standardized reagents, cell cultures 


and test animals are ayesteee: 


The Resources and Logistics Netivity provided viruses and antisera, human 
tissues, special laboratory animals (including infectious leukosis virus-: 
free eggs), all produced,’ characterized, stored and distributed . under | 
various contract operations. Liagnostic services for the detection of 
murine, non-human primate, and cat viruses, and the viral reagents for 


these tests, were also i peey tune: 


In addition, several of the sanior investigators within the Branch spent 

a portion of their titie in support of the Special Virus Cancer. Program. ‘ 
The members serve as Chairmen, Vice Chairmen, Work Group members and 
Secretaries of the major segi.ents of the Program. They provide scientific 
guidance as Project and Assistant Project Officers on research contracts 


supported Dy. ehe Specter wane scence Program. 


The activities of the SVCP. and the direction of the internal research 
program | of the Branch are aimed at the common goal of the determination 

of the viral etiology of human cancer. . It is apparent that the efforts 

of the Branch members have played-a significant role in the progress’ of 

the > ‘SVCP to date: The broad scientific perspective devéloped: by’ these 
investigators in their SVCP activities has also contributed significantly 
to the direction of the Branch program for the ‘attainment of Peeeerch goals. 


The effective functioning of senior personnel in dual capacities, i.e., 
in-house research and program administration requires’ a delicate balance 
of effort. ‘It must be realized through constant monitoring, that such a 
balance does exist and over-emphasis in either direction would be to the 
detriment of both programs. It has become clearer during the past year 
that an understanding of the suspected relationship between tumor viruses 
and human n2oplasia requires an interaction between, among others, highly 

skilled molecular biologists, epidemiologists, cell biolegists and 
physicians, along: with sound and constructive administrative euPPe rs 
answers will come from no one discipline alone. 


the. 
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2. Branch Reports 
- SUMMARY 


b. Viral Biology. Branch 


The Viral Biology Branch ednducts research on viral and host factors 
related to the carcinogenic process and on the development and evaluation 
of measures for control in experimental systems. Specifically, investi- 
gations are’ conducted to identify virological activity: in oncogenesis. 

In defined systems, the biological interaction between viruses co~infecting 
the host is studied to determine the effect on tumor virus expression 

and on the development and course of disease in the host. Ultrastructural 


studies permit detection and morphological» characterization of viruses 


associated with disease processes and the effect of vital activity on- 
internal organization of the cell. Biochemical events related to viral 
infection are followed. Investigations continue on alterations in the 
surface membrane of cells that undergo neoplastic transformation and 

the immune responses. which may be induced in the host against new membrane 
antigens of neoplastic’ ‘cells. Combined chemotherapeutic ‘and immunological : 
measures are evaluated .as approaches to the control: ce viral eapiceeton 
and the growth’ of tumor cells. 
The Office of the. Chief coordinates. ‘the - ‘research aprons’ conducted in the. 
Sections within ‘the Branch and collaborative studies ‘with investigators. : 
in other laboratories. The Chief serves as Chairman of the Developmental . 
Research Segment of the Special Virus Cancer Program. In this capacity 
he has been responsible for the administration and management of 29 
extramural research contracts within the Segment program concerned with: 


the detection, isolation, and characterization of viruses associated 


with tumors in man and animals; molecular biological studies on virus- 
host cell rélationships; the activity of enzymes. within virions as: 

these may be related to the processes of virus infection,.integration, 
replication and cell transformation; virus nucleic acid base sequences; 
immmological factors activating virus expression in covert infections; 
evaluation of immunological approaches to the control of tumor virus 
infection or expression; maintenance and use of non-human primates for 

the study of viruses of possible etiological. importance in human neoplasia; 
and the production of viruses and cells in quantity in support of the 
overall Special Virus Cancer Program. He is supported by the Vice* Chairman 
of the Seement, secretarial assistance, and investigators within and 
outside the Branch. who serve as Project Officers and/or members of the 
working contract review ‘group. He has been apprised of developments in 
molecular virology by. an advisor ‘for molecular studies functioning within 
his office. 


1 


The Cell Biology Section specializes in investigations on the role of the 
tumor cell surface membrane in: carcinogenesis and in the induction of cell-~ 
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mediated host immune responses =o tumor cell antigens. The Virus and 
Disease Modification Section cenducts a multi~disciplinary approach to 

the detection, prevention, treatment and/or control of neoplastic disease 
in experimental animal systems, and studies in vitro and in vivo on the 
interactions between oncogenic an non-cncogenic viruses which m: may affect 
the disease process. The Human Tumor Studies Section is concerned with 
the study of viruses associatec with, or contributing to further knowledge 
of possible etiological relaticnships in, human cancer. The Microbiology 
Séction seeks to obtain informezion on biological interactions in selected 
tumor virus-cell systems. The. =xperimental Parnciosy Section follows 

the progress of viral infection, immune responses, and the influence of - 
the immune state on the develozoment of neoplastic lesions in selected 
animal systems. The Electron Microscopy Section. devotes its efforts to 
the detection of particulate ruses in:tissues or cell cultures, the 
definition of ultrastructural characteristics of viruses and of intra- 
cellular changes associated w with virus infection, the localization of 
antigens within.ceils, and support to other investigators requiring 

such services.. , 


Research pever opusde. within the Branch: 


An increase in the immunogenicity of. weak tumor cell surface antigens 
was obtained by incorporating influenza’ virus antigens into the cell 
surface membranes. Following formalin treatment to inactivate the 
influenza virus, vaccination o7 animals with homogenates of these cells 
gave significant protection to enimals against challenge with viable 
cells of that, tumor. These original observations were | confirmed and 
extended to. demonstrate induces immunity to sv40 transformed | ‘tumor. cells” 
and methylcholanthrene~induced sarcomas. 


Dual infection of cells by an oncogenic RNA virus. and a non-oncogenic 
virus may enhance the oncogenic response. Investigations: conducted dn 
vivo and in vitro have shown tnrat infection by an. arbovirus’ stimulated 
the production of increased amounts of mouse sarcoma virus. Somewhat 
similar results were ‘obtained. when a non~virus-producing line ’of SV40 
transformed cells was infected with mouse sarcoma virus. Evidence 
showed activation ef SV40 producti ion, while the MSV (M) released in 

this line induced an altered pathology in ee Arbovirus infection 
also appears to affect neoplaszic cells. A Lymphoblastic cell ‘line 
established from a spontaneous lymphoma of the AKR strain mouse lost 


Gross virus cell membrane antizen and its tumorigenicity after infection 
with Germiston virus. Qe 





Previous exposure of mice to 3CG followed by infection with MSV(M) in 
admixture with BCG completely inhibits tumor development. Lymphocytes 
from these animals, while not as effective as lymphocytes from tumorous 
animals, were capable or killing labeled MSV(M)-induced tumor cells as 
demonstrated by release of Cr 51. Studies on BCG and another non- 
specific immune stimulator, Corynebacterium granulosum, were extended 


shecmvamacone at 


to animals which had been inoculated with the transplantable murine lymph- 
oid leukemia, LSTRA, and subsequently placed in remission by treatment 
with BCNU.- In groups of animals treated with the immune stimulators prior 


to relapse, 70 to 80 percent remained disease-free as cowpared to the 


80 to 90. percent mortality observed in those groups that received only 
drug treatment. Similar groups of mice in -remission:following treatment 
with 25 ml/Kg of BCNU received single or: multiple injections of spieen 
calls from normal and immune mice. All groups contained a high number. 
of survivors. Why normal spleen celis were effective is not known. 


‘ 


-Proionged host survival’ was not obtained when immume.and normal spleen. 
cells were inoculated after treatment with 20 mi/Kg of body. weight of BCNU,. 


suggesting a reduced | ‘tumor “ourden is essential. 


An antibiotic, Streptonigrin, is’ highly effective in nonogram amounts. 

in inhibiting muriné: leukemia and sarcoma viruses in vitzo. A marked 
decrease in titer of Rauscher MLV recoverable. from. . infected mice as. well 
as an increase of ‘survival time of these mice has been observed in groups 
treated with ‘Streptonigrin.. ‘This: antibiotic is-interesting in that it 
inhibits ‘the’ avian myeloblastosis virus reverse. transcriptase activity. 


In experiments exploring humoral factors affecting tumor growth in. animals 
the effectiveness of immuné’seca-in inhibiting the growth of virally- . 
induced mouse sarcoma: cells in animals: was shown to correlate with the 
anti-cell membrané’ and=virus neutralizi ing titer ofa serum... Pretreatment 
of mice with serum from :animals with progressively—growing sarcomas. : 
enhanced the growth of a’ challenge inoculum of :tumor cells. This serum . 






possessed no“anti-cell membrane, virus neutralizing, :or-cytotoxic activity... 


Tumor cell growth was inhibited by sera from animals in which tumor. -had 
regressed and by sera from oe animals of another strain. These 
sera were not cytotoxic: for tumor cel ‘but had anti-membrane .and 
neutralizing activity. Fifty sercent ae ‘the serum-tredted mice that. 


‘initially rejected the challenge dose of MSV-induced sarcoma cells 


rejected a. second” Tareck chalienge inecutun, eigen a5: aS later 


4 


A rat hee lee eee cae tinuously ec ledged by. seas R-35 hea 

iine established from a spontaneous. mammary carcinoma of the Sprague+ 

Dawley vat has been reported to have specific infectivity fer cultured 
acted calls underwent transformation: and 
; 


rat mammary gland‘ tissue.:* int 
grew to peodude einer when implanted Anto rats. -A.number of rats -infected 
d tumors of nossidle mammary, 





shortly after birth eventually deveic 
gland origin. 


ee 


Experiments were conducted tc define the relationship between this virus 
and other rat C-type viruses. Infectivity studies showed. that animal 
species other than the rat were refractory to the R-35 virus. iImmuno-~ 
fluorescence studies were conducted to-determine cross reactions between 
cell membrane antigens of R-35 cells; cells of the WF-1 line originated 
from a W/Fu rat, and cells of the RMTL-8 line from a chemically-induced 
mammary tumor in a Sprague-Dawley rat. Ali these Lines shed C-type virus. 
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Sera from W/Fu rats bearing WF-1.tumor reacted with WF-1 cell membranes 

in immunofluoreseence tasts. Some of these sera ‘reacted. with R-35 and 
RMTL~8 cells. Absorption: ‘experiments verified. the presence of cross- 
reacting cell membrane antigens, and-preliminary results. of neutralization 
tests provided further evidence that these rat-C-type viruses are antigen- 
ically closely related and perhaps: identical. : 


The availability of an animal host shacepeabie to infaation by. Epstein-Barr 
virus (EBV) would substantially aid in the study of this virus. Old World 
monkeys, such as the Rhesus, African green, Bonnet, and ether: species were 
found to possess a high incidence of antibody reactive with EBV-associated 
antigen in immunodtffusion tests. Apparently, these monkeys are infected 
by a virus related to EBV. However, no such virus has -been isolated 

from these animals, nor do their lymphoid cells respond to. infection by 
EBV as do human lymphocytes. . Antibodies reactive with EBV. have not been 
detected in New World monkeys. Bone marrow-cells from the. marmoset and 
the Owl monkey were exposed to infective EBV: and monitored for transfor~ 
mation and production of EBV antigens. There was no evidence of infection. 
Whereas ‘long term propagation of human lymphoid cells in vitro appears 

to be directly related to preexisting infection by EBV, a cell line of 
lymphoblasts, established from a carcinogen-induced leukemia of. ‘a rhesus 
monkey free of antibody to EBV, showed no. evidence of the. presence of 
antigens reactive with antisera to EBV. fYhus, the. problem of a suitable 
experimental animal for EBV studies: and the ‘question of the cell site 

and significance of infection by «an EBV-related EMA in the Bperres of | 
lower premaeeer ehus ted. -remains: eeeo trots y f oe 


A geacen was ateneenan’ for the presence of aves iKe particulates in 
purified, concentrated. fractions of milk from women from families with 

a history of cancer: No particulates which could be: definitely. described 
as B- or C-type were detected. -Particles. resembling the M-PMV, recovered 
from a monkey mammary tumor were present in 23 of 308 specimens examined 
by electron microscopy. The. presence or absence of such particulates did 
not correlate. with reverse EEauec renee: activity in the milk samples. 


Attempts have been made to activate virus :-release from euleuxed mammary 
tumor cells from humans and dogs by treatment with reagents known to 
induce virus production in mouse cells. These methods have been unsucces~— 
sful in a limited number of trials. 


The Electron Mictoscopy Section has provided support to different 
investigators within Viral Oncology. Approximately 1500. specimens 

have been studied. Collaborative studies with.Dr. John Hooks and 

Dr. D. C. Gajdusek, NINDS, on a new virus isolated from brain cell 
cultures originated from tissues obtained from a patient with Creutzfeldt— 
Jakob disease showed the agent. to be morphologically similar to M-PMV. 


Feline sarcoma virus and an associated helper virus infects cat, bovine, 
and human cells. A non-virus-producing infected cell system would be 
useful for detecting viruses in human leukemic tissues, providing helper 
activity to the defective sarcoma virus genome in cells susceptible to 
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infection by human virus. Serial passage of the sarcoma virus complex 

in bovine cells ultimately selected a virus population with an enhanced 
efficiency of infection for bovine cells as compared to feline cells. 
Focal areas of transformed cells have been selected and cultured. These 
lines shed substantial, moderate, or essentially no progeny virus. The 
value of these poor shedder cells as a | Aer Seror system for other leukemia 
viruses is being explored. 


ners the reporting po 26 papers, published or in press, have 
on 10: ‘papers weuGul dias: econ oo Mabacatjad with others. Members ‘of the — 
staff have presee ee by. dnyitatien: 8: lectures ‘in. this . ‘commtry ane abroad. 


sts pobivittes within the Srencr es 


In addition to their iitramural. eceeaeey activities, a ‘number of investi- 
gators within the Branch have devoted substantial amounts of their time’ 
as Project Officers, as site visitors to laboratories conducting research 
under contract, and as members of Groups: ‘reviewing research. contract ; 
proposals withia: the Special Virus Cancer. Program. “Dr. Michael Chirigos, 
Associate Chief of the Viral Biology ‘Branch, has replaced Dr. Jack. Gruber. 
as Vice. Chairman. of the Developmental Reséarch' Segment j. Bre ‘Gruber has. 
been reassigned: to a position. of _greater: esponsibility. -Dr.:. Timothy . 
O'Connor has acted.as advisor in Moleculat Virology- ‘to-the Associate 
Scientific Director for Viral Oncology: He has coordinated: studies on 
the inhibition of viral. polymerase. by rifamycin derivatives in-a 
collaboration between NCI and .the Dow. Chemical Company, and has’ assisted 
in contract teviews as a member of the. Developmental Research Segment 
Working Group. “Dr. Charles Boone has served on the Immunology’ ‘and. 
Epidemiology Segment Working Group. Dr. Gary Pearson has contributed his— 
‘services as Executive Secretary to the Immmology and Epidemiology ~ 
Segment. In addition, other. members of the Staff serve ds Project: 
Officers and participate. in monitoring | research contract activities... 
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2. Branch Reports 


SUMMARY REPORT 
c,. VIRAL CARCINOGENESIS BRANCH 
July 1, 1971 June 30, 1972 


Introduction 


“The cancerous state begins when a stable neoplastic (genetic) change. occurs 
in one or more normal cells, This first step is attributable, : according to 
modern theory of the genetic code, to a defector breakdown in-normal cell 
regulation of inherited oncogenic genes (oncogenes), the structural gene 

that initiates and maintains the "spontaneous" neoplastic state, The tumor 
actually develops from the transformed neoplastic cell as a.consequence of 

a second step occasioned by defects or breakdowns of the host's immunological — 
surveillance, thus allowing neoplastic cells to Sept teete: more. or less ad lib 
in the whole organism. _ : 





Research Objectives of the Viral Caipineeenscis Branch. 


The inhouse Viral. Carcinogenesis Branch and the Solid Tumor Segmentt ' s 
contracts ‘program, working in close. collaboration with other SVCP Branches 
and Segments, are engaged in comprehensive. ‘Studies Of the etiological factors 
involved in the two-events described above which, along with exogenous 
carcinogenic factors,-are critically important ain the development. = cancer... 


Prevention or ‘repair of the bréakdowns in regulation and control at. both the 
cell and organism levél is of course our ultimate goal «This requires 
studies of the normal cell and of the’ ¢ancer -cell,. and of exogenous agents 
that impinge on, or alter normal cell behavior, and the hose: Pe ovonses to. 
this alteration. fo fhe: 


Our contemporary Stratesy. is. to prevent cancer: first in’ experimental Wa. 
natural animal systems and. then, shortly afterwards, ‘in man, In-order to 
accomplish this we have developed several staging areas for collaborative 
research, 


Specific Contemporary Targets of VCB-STS Programs: 


1. To test the validity and heuristic value of the RNA viral oncogene 
hypothesis in humans as well as in laboratory and feral vertebrates, Very 
recent data (late FY 1972) provided powerful direct support for the viral 
oncogene hypothesis at the cellular level (vide infra), 


2. To apply the findings and concepts generated in Target 1 to the develop- 


ment of better techniques capable of providing more accurate assessments of 
the specific structural and regulatory genes and other endogenous mechanisms 
involved in spontaneous neoplasia. 


~ 


3.. To apply new in vitro as well as in vivo carcinogenesis techniques 
developed in VCB and STS in quantitative assays of unknown as well as known 
environmental carcinogens. In the process we are studying carcinogenic (and 
mutagenic) agents as (a) inducers of expressions of the endogenous RNA tumor 
virus genes, and (b) co-carcinogenic agents acting in concert with additional 
overt copies of infectious (but nontransforming) RNA tumor viruses, the latter 
serving as critical determinants of in vitro neOprasete transformation. 
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4. .To utilize the remarkable increase in sensitivity provided by cells 
infected with nontransforming RNA tumor viruses to screen for and 
quantitatively assay for carcinogens suspected ‘to be extensively present 
in the random ecologies in which highly developed societies live. 


5... To apply newer ‘knowledge’ and techniques in att empts to prevent ‘oncogenic 
transformation and tumors ‘and conceivably also to Find we to’ reverse the’ 
oncogenic state at the cellular level. 


‘6: --To make use of recent findings by .STS-SVCP scientists: which ‘show that - 
che immunological system exercises cr itical controls over tumor cell’ growth 
in vivo. Cell mediated and’ humoral resporises ° to tumor onitS have been” 
demonstrated. 





7. To continue the search for overt representatives of the postulated RNA 
tumor virus of man; at least one very good candidate has been isolated by 
McAllister and his associates. ‘This: Virus grows’ well” in culture and has © 
been characterized as a mammalian type’ C€ RNA viruS..Thus concepts and | 
techniques developed from our ‘extensive natural history studiés of similar 
viruses in animal systems: are Peo very useful in similar: studies” of . 
human cancer. 


8. To develop comprehensive epidemiological and laboratory studies of 

human cancer in a large urban population (Los AngelesCotinty) , including” 
surveillance not only of hunian cancer incidences “and cancer ‘virus © 
_ expressions, but of the similar type C viruses found in ‘several species of 
. feral. animals. ‘present. ainlarge numbers ih the samé ecosystem. Identification 
of carcinegenié factors within the Los ssigeles” oe and’ ‘their influence 
on cancer incidence are major e0aio. i 


i 





New Hisctvestee: Relating Specifically to the: Eight Spectiic Research ‘Targets | 
of VCB and STS © A 5 J Tee ae : 


I. In‘support of the viral oncogene theory. ; ete ae 

Tne reports. late in 1971 by Rowe and Klement and their associates that all 
clones. and subclones of mouse and rat cells'can be induced by mutagenic and 
carcinogenic chemicals.” (BrdU , IdU, 3MC,-DMBA and others) to replicate” 
infectious type C RNA viruses can ‘only: be explained’ by universal genetic 
transmission of the complete RNA type C genome. Similar observations by 
Aaronson and Todaro (VLLB}in ali ‘clones of nonpermissive BALB/c ‘and 
Swiss 3T5 mouse célls ‘provided ‘simultaneous confirmation of these ‘exceedingly 
important findings. Entirely compatible data were also supplied for 
hamster cells by Kelloff and.Freéman, and for chicken cells by Weiss, 
Hanafusa and Vogt. We interpret these new data, as well as. recent reports 
of type:C viral molécular RNA sequences in virus-free normal and’ tumorous 
tissues of mice and chickens (STS contractors Green, Duesberg Bishop and 
Levinson)as direct evidence for inheritance of. the” rype C RNA genome by 

all the cells op ‘these | vertebrates. , 
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II. A. Endogenous mechanisms. Mendelian studies of endogenous.-virus ., 


expressions. 


Mendelian genetic studies by Rowe and Hartley, Lilly and Meier and their 
associates of RNA tumor virus genomes in inbred mouse strains clearly.estab-. 
lished that natural (endogenous) gene expressions of RNA tumor viruses are 
controlled by a number of identifiable dominant and recessive genes. Meier's 
group has identified two allelic genes, one in which the. dominant allele 
specifies group- specific antigen expression (g S+)3 the other, the. allelic 
recessive gene specifying gs- or the switched off state. Similar V+ and V- 
alleles specify the production or non- -production of viruses. Host 

genes controlling gs antigen proteins of avian RNA viruses were reported 
earlier by the British workers Payne, Chubb and Weiss. 





Taylor and Meier. have now derived recombinant inbred lines of. mice from the 
mendelian. crossing experiments using AKR (gs+,gs+). and CS7L (gs-,gs-) having 
the following | gs and V characteristics: (1). gs+,V+; (2): gs-,V-; (3) gs+,V-; 
(4) gs-,V+. - Only line #1 has: infectious. virus, By crossing virus-negative 
lines 3 and 4, infectious virus is produced and released. This is best © 
described as genetic rescue of the virus. 


More recently Meier and ‘Taylor. have found that, another. strain of inbred 
mouse has a dominant gene, specifying. gsl:. the F, cross AKR results in no 

gs expressions, and of course no virus expression. Thus by concentrating, 
in any strain-or breed,. . genes. for switching. off gs antigen as-has been. done 
in the inbred mouse. system, - cancer could be virtually eliminated from such 
animals. .While not directly applicable to the solution of human cancer, it 
provides enormously important concepts concerning the decisive nature of 
identifiable natural regulating.genes in determining the incidence of cancer. 
This view was further supported by the results of Fy backcross in the AK~x L 
matings; the offspring at 20 months developed 102 tumors as follows: 91 
tumors occurred in mice whose spleens.were gs+ at birth. .Nine of the 11 
tumors from gs- mice (at ae) were gS+. Re tee ee Y 





These data definitely suggest . a linkage between the gs+ gene and the: oncogene. 
The noninfectious gs expressions transmitted and controlled through 
succeeding generations can only be explained.on the basis of genetic 
inheritance; thus infectious virus genomes have no need to be transmitted 
horizontally. These. mendelian studies clearly establish the validity of the 
RNA viral oncogene theory so far as the inbred mouse is concerned. 


It, B. Endogenous mechanisms. — Molecular hybridization. 


Molecular hybridization experiments employing the DNA products of avian 

and murine viruses and DNA of normal and tumor.cells show that DNA copies 
of the virus produced by the reverse transcriptase sequences .are present 

in normal as well as tumor cells, regardless of whether or not-they have 
infectious virus. [Dr, Green, in HT-1(MSV) hamster cells; Duesberg, Bishop, 
Varmus and Levinson in avian cell systems; Scolnick, Aaronson and Parks in 
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virus-free mouse sarcoma cells]. "We. conclude from these findings that normal 
cells contain part-or all of the sequences necessary to make RNA viruses. 


Tits. Ds Mechanisms of exogenous . inducers of oncogenesis: RNA tumor viruses 
. TS 


as determinants. of transformation, 


In vivo studies: In 1971 our. associates (Whitmire, Salerno, Meier, Myers, 


Peters et al) and we have reported: simultaneous activation of type C RNA 
tumor virus expressions (most often gs antigen, occasionally infectious 
virus) in chemically induced as well as- spontaneous tumors in extensive 
surveys of many different inbred and outbred strains ‘of mice, With the 
development in FY 1972 of the extremely sensitive radioimmune precipitation 
inhibition (RIPI) test developed by Parks and Scolnick, and Gilden and 
Oroszlan, many or most of the tumors which. were- “gs negative by complement - 
fixation (CF) are now shown to be positive for-gs antigen. We. concluded. 
from this that the. coincident switch on of the major species-specific protein 
peptides of ‘the RNA virus in tumor cells produced by a variety of chemical 
carcinogens (SMC, ‘DMBA, “BP and nitrosamines) ° provided evidence that the —— 
carcinogens act to. derepress the RNA viral genome ‘known to ‘be ‘present in 
mouse cells, 


III. ae “-gyidence that activated’ none trans foraing" virusés carry oncogenic 
, information. (Peters et. ‘al; ‘Freeman, Price and Zimmerman et zal)” 


Viruses activated and ‘recovered #26m normal and tumorous mouse tissue; ‘and | 
from mouse célls ‘(normal and transformed) grown in tissue culture were 
tested for oncogenicity in. ‘various ways, When injected into newborn mice 

of the isologous strain, up to 70% of the inocula have- produced» ‘leukémia “by © 
1S months; these experiments are still underway, Many such viruses are also 
being inoculated into genetically homologous, and. heterologous cell systems, 
following which they ‘will be observed ‘for many” additional subcultures for’ 


' evidence of spontaneous transformation Cin’ comparison; of course, with: 


controls) ; although extensive. tests are still in progress, previous obser- 
vations in various RNA virus- -infected and uninfected mouse; rat and hamster: 
cells revealed in*most instances that spontaneous ‘transformations ‘occurred 
much earlier in infected cells; the onset of transformation “often being 
determined by” the genotype of the cells. We conclude from these observations 
and from numerous similar observations by others that*wild typé RNA viruses” 
and their subinfectious: virus expressions have onedgenit Poccn tas 


liv. Cc. Activation of viral oncogenes in vitro. 


Perhaps the most rapid and definitive test for oncogenic potential is one 

in which a given dose of RNA virus is added to mouse,*rat ‘and hamster cells 
together with small doses of carcinogenic chemicals (3MC, DMBA). As is 
reported by Rhim, Freeman and Price, cells are readily transformed (from ~ 

9 days to 5 weeks) after adding both virus and chemicals; when only one is 
added, no transformation is observed, the cells behaving like untreated, 
uninfected cells. Recently it has been found that the dosage of input virus 
as well as titers of established virus present in the cells at the time of 
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csegrment with SMC were decisive determinants of transformation (Price sade 
7immerman). If the virus level was less than 1.5 logs/ml of 10% cell pack 
extract, the cells generally were hot transformed; higher virus titer levels 
apparently leads to increasing effi ency of ‘transformation. Also, if the 
SMC is added to the cells 24 hours a virus, transformation -does not 
ensue. Recent experiments show that the presence of infectious virus does 
not increase permeability of the celis to the chemicals (Zimmerman) . 


We conclude from this. that.the added infectious. RNA viruses. “provide large 


numbers of oncogenes available for d derepression by the = action. of the. 
carcinogenic chemicals. 


IV. 





Rapid. in vitro, tests for environmental carcinogens based on prior 
infection of rodent cells with RNA tumor viruses. . 
Following. up FY 1971. studies which indica ted that ‘rat and hamster cells 
infected with. RNA tumor viruses. provided extremely rapid sensitive and 
reproducible. transf formation assay systems for carcinogenic chemicals, 
Freeman and Price in FY 1972, working with Weisburzger and others, tested. 
fairly large numbers of non- carcinogenic analogs together with their related 
carcinogens in.a standardized rat Rauscher leukemia virus- -infected cell 
systém.:. THe positive and’ negative results obt rained agreed remarkably well 
with the known in vivo carcinogenic activity. of the chemicals tested: These 
and additional specimens are.now.on test in Dr, Rhim's virus- -infected mouse 
and rat cell systems. In comparative tests, Rhim's Swiss mouse cell + AKR 
virus system.was, found to .be the most ‘sensitive of the various test systems, 
often. yielding transformation endpoints. se to 3 weeks... 












Effects of smog and apacee: smoke fracti S$: Freeman “and Rhim separately 
tested (in their respective rat.and mouse virus infected cell systems) 
several smog residues extracted in benzene . and. methanol and a number | of 
fractions of tobacco smoke , - All of the, smog - residues. 

were- profoundly oncogenic, showing. 100, to is 000 times more act tivity than the 
benzo(a)pyrene (BP) equivalents desoustreted = n the smog preparations. 
Similarly, within relatively short intervals, Rhian found that 4 fractions 

of .tobacco smoke were active as transforming ‘agents in his mouse-AXR virus 
system, These. fractions | were among the 5 or 6 fractions furnishing signifi-. 
cant numbers of epidermal tumors in mice as tested by Dr. Bock a Tne two 
strongest fractions in vivo were also the strongest transforming agents in 
Rhim's in vitro tests. 


on 
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We conclude .from-these aoe and previous studies not decceiyed here. that 
Freeman's and Rhim's.virus-inft eee in, vi ro test. syste ms -wild have a 
definite. and possibly a major pei ca ‘Di av in + identification and quantitative 


assays of chemical carcinogens in the environment. 
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V. Efforts to prevent endogenous RNA_virus genome specified tumors. 


In FY 1972 we. aapatiend on serious attempts. to search for agents that would. 
have the best prospects. for: -preventing or modifying. cancer presumed from our. 
other studies to be due primarily to endogenous but identifiable RNA virus 
gene products. We are studying natural cell repressors. (Portugal and 
Simonds), interferon (Whitmire, Salerno), rifamycin derivatives (Green, 
Salerno, Rhim) as. well as viral and cellular vaccines (Girardi. and Whitmire). 


All results. are. preliminary. However, Portugal. and his associates have 
produced and. fractionated cellular components from, normal mouse, cells. 
carrying large. amounts of. Rauscher leukemia ‘Virus ,. which have shown moderate 
antiviral and antisarcoma effects on XC plaques and in. vivo MSV tumor _ 
inductions. . This promising.’ ‘lead.will be followed Up by tests, against 
transformation in virus- free. cells, 





Salerno, Spahn and Waitmire have shown that high titered murine interferon 
given 3X-a week completely prevented, Si ubcutaneous sarcomas normally 
inducible : (at 80-90% level). by SMC; the mouse used for this. experiment was 
the outbred: CF-1- strain which: contains moderate amounts . of, overt RNA virus 
infection. The experiment. is now being repeated. using strains of mice that 
do not have viral: Gapr css 1One prior to, tumor induction... “We conclude: from 
these results, that the, ndogenous RN virus: genome. was involved in the” “tumors | 
induced by: SMC; since: -action.of interferon. jis. strictly | antiviral. — 


aes interferons must be .explor ed. more intens vely as. anti - -tumor agents. 
























A sates ee migenvein derivatives having nore. activity ‘against the RNA virus) 
reverse transcriptase than against.cell DNA polymer es have. been identified 
by Drs. Green, Hackett. pa Calvin. . Although oderately active agi nst — 









murine sarcoma: yiruses in vitro, the critical tests of. these and. future anti- 


polymerase products intert¢ ; be. in. carcinogen- -induced 
transformations and tumors in cells and animals in which overt virus is hot 





normally. expressed, - -Qur associates -have. such systems and they. Milt leok for 


eificacy in them in cooperation with Green and Hackett, 


We eonetude that the evdtnce for, efficacy of rifgamyéins « OT. rifampicins in 
oncogenic test systems. fr ee. of infectious: virus is as ‘yet non-exi istent3. 
obviously until studies in such systems are proven: positive, any claims” 
for efficacy are exceedingly dubious. 


Girardi. has. conti enéd the ‘finding by Coggins and his. associates that. "vaccine" 


preparations of embryonic hamster tissues have suppressive effects on hamster 
tumors; however ‘both found effects only in male hamsters, suggesting effects 


other than specific asmunogens. . In a preliminary. experiment , Whitmire and 


associates found that crude cell extract vaccines had a. moderate suppressive - 
effect .on. tumors induced. by SMC; additional experiments are in. progress. 
Our: present view is that. anti-RNA tumor .virus vaccines .are unlikely to have 
much effect on natural.or chemically induced cancers in naturai situations 
(switched off for RNA virus expressions), at least where. cancer develops 








in the absencé 6f- ‘overt: RNA virus infections, However this: assumption 
should not> prevent yelatively easily performed additional experiments . 


VI. Immunological studies. 


The influences of immunological sucveniiance mechanisms on. cancer incidence 

in animal systems are well documented, This is particularly evident in the 
‘inbred mouse study systems-where the effects of thymus removal and treatment 
with immunosuppressants (Imuran and anti-thymic or anti-lymphoid cell sera) 
leads to increased spontaneous cancers as well as those induced by: viruses 

or chemicals (Meier and others), In chickens and in mice we and our 
associates have observed that high natural antibodies to the type C RNA virus 
greatly reduces natural virus expressions and cancer incidences. 


Recent studies of the Hellstroms of cell mediated and humoral immunity 
against human cancers have been extremély productive. First of all they 
have shown that 80% ‘of all cancer patients have detectable immunity against 
their own cancers and many to the same type of “organ-specific tumors in 
other cancer patients. More recently they discovered that patients with 
growing cancers developed antibodies that block protective tumor cell. cyto- 
toxicity. When tumors were removed or ‘otherwise responsive to therapy, 

they discovered another category of antibodies,"unblocking" antibodies that 
abrogated the blocking antibodies. Sjogren and his associates, working: 

with the Hellstroms, demonstrated both blocking and de-blocking antibodies 
in sera of rats carrying tumors induced by polyoma Virus. Studies of the- 
effect of blocking and particularly de-blocking antibodies .on tumors induced 
in vivo by carcinogenic chemicals represent an important next: step, The 
importance of such observations for possible immunotherapy - and: for Speech ne 
outcomes - of other’ types of therapy are’ ‘obvisus . asi 


VII. ‘The search for specific human RNA tumor viruses Comes C aad BD. 


After years of searching for type C RNA tumor viruses in leukemias and 
other tumors of man and some otherwise unconfirmed "sightings" of un- 
identified "particles", as of July 1971 no viable candidate human ype Cc 

viruses were available for study, 


During FY 1972, the isolation of two bona fide candidates for human type C 
viruses” were reported by two different SVCP-supported . contract BroUups 


The ESP virus: The type C virus in the ESP human cell line reported by 
Priori and her associates was found by various investigators in SVCP 
including 3 in the VCB-STS programs to have mouse specific'gs antigens. Two 
other investigators found the antigenicity of RNA dependent: DNA polymerase 
(RDP) to have the properties of the mouse RDP. Since the properties of: ESP 
virus have not been shown to be much different from the host cell modified 
viruses (RLV, KiMSV) grown in many different human cells, the true origin 

of this virus remains in doubt, 
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The type C RD114 virus: This virus, which remains the best human specific 
candidate, originated. in McAllister's RD human rhabdomyosarcoma cells after 
passage of this cell line by Drs. Gardner and Officer through a fetal cat. 
The virus observed in the RD114 cells was at first assumed to be FeLV of 
the .cat; however,» subsequent. intensive studies by 6 different VCB and STS 
groups revealed that the virus had none of the species specific gs-l 
properties. of FeLV or. for those of the mouse, rat, hamster, chicken, or 
viper type c viruses, Also, while the envelope antigens and polymerase 
antigens were entirely unique and . distinct from that of other available 
viruses, the gs-3 antigen of RD114 was the same as that of the mammalian 
.interspecies specific: antigens, The RNA —> DNA polymerase of RD114 was 
shown by Parks and Scolnick. to. be related to those of the’ woolly monkey and — 
gibbon ape, thus suggesting that. there may ‘be common antigens in addition 

to gs-3 shared by.a “primate group" of viruses. Although the RD114 is the 
best available candidate, for a human type C RNA virus, conclusive evidence 
is not yet available. It will be necessary ‘to demonstrate’ gs and other 
species specific antigens in additional type C isolates: ‘from human tissues 
or alternatively in human tumor cells. | Because overt. expressions | of the 
human type C virus can be expected f rom many experiences to be rare, ‘studies 
of viral RNA —>: DNA, hybridization. with known | tumor cell RNA - on. DNA may ‘be 
required, 


Hybridization studies with cat-virus DNA'by Baluda and Roy-Burman show-no.. 
significant homologies with RD114 virus, Studies by M. Green (St. Louis 
University) in. hybridizations “between RD114° DNA and RNA'S ‘Of Hodgkin's a 
cancer cells have: suggested an exception fly high degree of homology. “Since 
these studies are ‘preliminary they. will require much confirmation before the 
human. nature of. the RD114- virus: ‘can be accepted. 















Type B RNA tumor viruses and. natural history. Studies in “humans and in mice. 
VCR and STS” scientists Parks, ‘Gilden, ‘Gardner. Henderson, Roy- -Burman, 
Rongey and Zeve are collaborating with ‘Spiegelman. and’ Schlom in’ “studies. of 
mammary tumor viruses (MTV) in. ‘both human. and mouse milk specimens. All 
available new and old ‘techniques are utilized including tests of milk for 
RDP, type B particles and group-specific afitigens. ‘The collaborative effort 
is focused on the human mammary tumor problem which is dependent, on the USC 
cancer surveillance study program (Henderson and associates) for locating 

and supplying milk. specimens. from lactating women.who are daughters of cancer 
patients, Task 2.is electron microscopic examination by Gardner, Rongey and — 
Zeve for type B (or C) particles. “Task 3 is’ processing of the fresh milk © 
specimens for RDP tests by Roy- Burman and his associates.. Task 4 involves. 
the actual testing for RDP by Spiege Iman and Schlom, Parks and Scolnick, 

and Roy- Burman... ss 
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VIII. 






Com rehensive field and laboratory studies of the etiolo r-and 
( of human and animal cancers. , 


In FY 1971 the USC contract > study program, now in a new building furnished 
by USC (20,000 sq. ft,), was expanded to cate surveillance of 

all human cancers in Los | Angeles County, This cooperative program now in- 
cludes extensive participation by USC Departments of Pathology, Ecology, 
Statistics, Epidemiology, Immunology, Microbiology, and a large part of the 
clinical stafé, The Children's Hospital clinical staff and Research 
Institute, the Los Angeles Medical Society, the Los Angeles ‘Demography Human 
and Animal Health Departments are all cooperating to 4 remarkable extent. 
Currently the. Cancer Surveillance Program (CSP) includes participation of 

83 hospitals furnishing 70% of the 30, 006 hospital beds in Los Angeles County 
and City, Within a few months all of the hospitals with 100 or more beds 
will be fully participating. The CSP is designed by the: end of FY 1973 to 
furnish within 3 weeks after histological diagnosis necessary information 

on all of the 20,000 cancer cases estimated to occur in Los “Angeles, thus 
providing a "now!" registry of still living cancer patients, many of whom 
will be available for contemporary epidemiological and etiological studies. 


Specific epidemiolo ical studies. of. human cancer, 





Breast. cancer: | ‘The purpose, Sf this study is to find out if daughters of | 
mammary tumor cases (and controls) have type B virus. particles in their 
milk,. _and thus. to. determine if the. “human, - like | MOUSE ;. transmits mammary tumor 
virus in mother's milk. The cancer surveillance program. has. already. provided 
a list of 247 living mammary cancer patients under age 60, with permission 

by physicians and patients to interview. 129 having already been. received; 
refusal rates run only 10% thus far. To date 41 milk-specimens from - 
daughters. of, cancer patients.have been collected. Specimens from controls 

(no history, of mammary: cancer) are also being collected.” These will be 
tested. blindly for RDP and. B particles as described. above (VII). The 
specimen collections are being supplemented by an epidemiological survey 
based on historical family tree analyses for evidence of. predisposition, 
to cancer in general. 


Hodgkin! S err. ‘The relation of this disease to the following factors | 

are are under study: (1) tonsillectomy and appendectomy; — “(2)- EB virus; (3) RNA 

tumor viruses; (4). HLA. antigen phenotype; and (5) case clustering (as in 

Albany). The cancer surveillance APES eL am provides the: case and control 

patients for /contemporary study, 
| 
| 
| 
! 
I 
! 


Preliminary observations have delineated apparent clusters in heroin addicts; 
five cases attended one junior high school, Tests by the Henle's of 40 cases 
showed 11 with antibody titers to EB virus of 1 to 160 or greater; the 
Significance of this observation can only be clarified by further studies. 


Green's very recent evidence of high levels of homology between RD114 type C 
RNA _» DNA with RNA from Hodgkin's cases provides an exciting new area for 
molecular studies of tumor cells of Hodgkin's cases and tumors from other 
types of malignant lymphoma, 
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Youn enital tract -cancer:. The USC surveillance group (headed up by Dr. 
Henderson) in cooperation. with. George Linden of the California Tumor Registry 
confirmed previous reports of increased Vaginal /canters: in. the 10- -19-year- old 
group; however, they also found an ‘increase in cancer of the testis. oe | 
Histories in the Los— Angeles vaginal cancer patients indicate in-uterd °° 
exposure to maternal treatment with stilbesteral. Very preliminary findings 
suggest that bladder cancer may also be increased by this previously common 
treatment for threatened abortion. 





Composition of airborne particles (smog) in .4 Los Angeles locations: The 
carcinogenic activity of.Los Angeles smog extracts (in benzene and..methanol) 
reported by Freeman and Rhim (see IV above): ‘provided the impetus to analyze 
and fractionate the differing smogs available in 4 different areas of Los 
Angeles County. Benzene fractionations from three areas, while quantitative- 
ly different, were similar in composition, reflecting almost exclusively 
automobile.emissions. The local area included other emissions from chemical 
plants and oil refinéries, In one.of the 4 areas, metals (iron, nickel, 
cobalt) were elevated, “presumably ‘due to, iron smelting. Recently derived 
methanol extract fractions which were shown to .be oncogenic by Rhim and 
Freeman contained large amounts of ammonia. nitrate and will be’ studied 
further,..Drs. Gordon and Bryan who are in charge of the’ Los Angeles. smog 
collection. and. analysis. have established..valuable cooperative arrangements 
with the local | and: eres ‘cone Sangatat poldut toni 
including air, au ity ss tie 








Neeaea: Listety ‘ot: cgiees and. ‘type C ‘asd. B RNA. viruses in wild Wieer 
Underway since 1969, this study has now provided valuable information’ on the 





‘fatural cancers and: RNA. cancer Virus expressions -in a natural” species. “As 





in most ‘other: natural species, most populations of. wild (feral) mice: ‘were 


_ found to be: relatively, free of. type C-RNA tumor virus e ression during 


early and’ middle life Cup, to 20° months). The onset of almost’ aiT cancer was: 
dekayed until after 24 months of age; peaks of tumor. incidences: ‘occurred ate. 
27-29 months and at 33-40 months, ‘In 7,000 mice observed, only ‘61 “spon- 


‘taneous tumors were. observed at death-=23 lymphomas ,. 8 sarcomas, 26 adenomas 


of the Jung; » 5 miscellaneous, Type C ‘particles were observed by electron - 
microscopy in 5 of.7 lymphoinas’,- ‘0 of 8 sarcomas, . Despite. hundreds “of 
attempts, only: one mouse from these populations yielded, infectious RNA’ tumor 
virus; this virus had all the properties. of the type C viruses of laboratory 
mice except that ‘the envelope was distinct. from the. Gross- like virus found 

in laboratory mice. Recently ‘a new isolatéd population of wild mice was’ 
discovered (Lake Casitas area): ‘80% reveal infectious type C wirus. Type 8 
virus has been seen in about one third of the mammary gland tissues examined; 
however, these mice were not used for breeding after trapping, which preoaly 
accounts for rhe: lack of i manna. cancers in the geriatric females: 


7] 








Natural histor studies. of ‘type C RNA virus in cats with lym 
cancers and anemia? “In‘cats with cancer and/or anemia, gs. antigen and — 
types Cc perhactess were found to ‘be eee: common. 


gs antigen eek “type beet 
Lymphomas | oh ae Toe esata »-70% 
Sarcomas 1/4 25% “  gfte’ ¥34% 
€sestnemes “oO San P2Bt OR kp.” 10/37 37% 
Anemia . — oo O/10 |, 90% | oe 12/15 | 80% 
Normal 9729 10% | AD. ORE 


In studies by Dr. ‘Raymond Gilden of Flow Laboratories, cand. Mr. Horace Turner 
of VCE, sera from.over 80 cats with spontaneous: or virus-induced 1ymphoma 3 
or sarcoma were all negative for antibody to species- sspecific gs antigen ‘in 
CF and RIPI tests,. thus confirming previous. studies s sugges Fite that ‘¢ats are 
man OTE Seah tolerant. for this STEER: * 


An epizootic eis Be solid cumeeee among chickens: ‘ngeine. Détcber;: 1971 
increased numbers of solid tumors. (fibrosarcomas , hemangiomas, nephro-~ 
blastomas ) were observed in 8-week-old chickens being processed. ‘as fryers 

in a USDA inspected packing plant located in Los Angeles. Stich tumors had 
been rare to absent: ‘prior to.‘the outbreak. which followed the institution of 
the use of Marek's disease vacéines at bif¢th, “However ;_ ‘since .somé ‘un- -. 
vaccinated birds held as controls. also» revealed. fairly. high ‘incidences of 
solid tumors, . the role of the: vaccine: was not. clear. However, ° ‘virtually-- 2 
all of the solid tumors. tested were positive, for gs. antigen at‘high levels. 
‘Studies. by, Vogt. ‘and Weiss of USC: (also supported by STS funds) resulted in. 

the isolation of both avian’RNA’ tumor viruses and herpes viruses. A's ‘expected 
from previous VCB studies, ‘no sarcoma-inducing: viruses were ‘recovered from 

the sarcomas. Interestingly; tests of typical Marek's disease lesions showed 
nearly 100% to be positive for type .C RNA gs antigens. ‘These findings suggest 
that.-natural Marek's disease virus: and: the vaccine’ (attenuated live turkey 
Marek's-like. herpes: virus) may :in.some-fashion increase the virogene and 
oncogene expressions of type C ‘RNA: virus , thus leading ‘to: the sofid tumors 
characteristically produced by the avian RNA. tumor viruses. This: study. will 
continue during the next fiscal. year.in cooperation with. ‘the: Los Angeles 
chicken industry | and the. USDA anepecetar department, 











Additional Important New Findings and Developments — 


Preparation of ieieenreay purified Specicss specie gs antigens: - 


Drs. Oroszlan and Gilden have now prepared highly purified (electrofocused) 
species-specific gs antigens and antisera in guinea pigs for the RNA tumor 
viruses of the following species: mouse, cat, rat, hamster, human? (RD114), 
viper and chicken. They are each species-specific in gel diffusion, radio- 
immune precipitation inhibition, and complement-fixation. Gilden, Parks, 


ie 








Riggs, under: Huebner and Henderson. are using. ‘these ‘reagents: for: monospecific 
antigens and antisera in extensive searches for additional expressions of 
these subinfectious but specific expressions of RNA tumor viruses in the 
natural species, “Such:surveys have led to discoveries of infectious RNA 

tumor viruses in wild (feral) mice, cats and: chickens, with spontaneous tumors. 
Similar surveys’for specific virus expressions. are now planned in numerous 
humanand other primate cancers, using antisera. to. specific gs and envelopes 
of the RD114, woolly monkey and gibbon ape-virus - the latter in cooperation 
with Drs; Bustad, Kawakami. and others working on the STS- -SVCP contract at 

the University of California, Davis. 





Discovery of woolly. monkey and gibbon ape viruses: Drs, Theilen and 
Kawakami and associates..at the. University of California, Davis, reported 
isolations of viruses having.the characteristic properties of type C RNA © 
viruses from a sarcoma of:a woolly monkey (SSV) and from.a lymphosarcoma " ‘of 


a gibbon ape. (SLV). Since both of these viruses can ‘be grown in significant 


amounts -in a numberof primate.cell lines, it should be possible soon to 
produce virus-specific gs and other viral antigens and antisera which 
should prove «invaluable for: doing natural history studies of virus and 
cancer incidences, in these. two species, Similarly, the species- specific 
and interspecies reagents should. make it possible to determine possible 
cross reactions. amongst the primate: viruses, Of course. the demonstration | 
of type C RNA viruses. in. two primates. increases. the likelihood that the. . 
virus genome will also be found in humans... - 


Activation of EBV virus in virus-free. Burkitt tumor (Raji) cells: Dr. Berge. 
Hampar (VCB) and his associates reported activation of EBV virus in ‘the °°" 


EBV-free Raji strain of Burkitt's. lymphoma. with the use of BrdU, a finding 
confirmed by Dr,: Paul-Gerber of DBS... Using the same ‘technique, Hampar | aes. 
also activated:EBV virus in. the. ‘Levene: lymphoblastic. cells recovered. from 
pleural fluid, This procedure should. make it possible to screen large 
numbers of lymphoblastic. leukemia cell cultures for covert EBV virus. It 
may also help. determine whether all virus- free Burkitt cell clones contain 
the genome. ; aa 


Activation of type C_RNA tumor virus expressions in cells transformed by 
polyoma virus:. One “of the major unanswered questions in viral transformation 
by the: oncogenic"! DNA tumor viruses . (polyoma, SV40, adenoviruses, and herpes 
type viruses) is the source of the transforming oncogene, Are the oncogenic 
genes responsible for cell transformation by the DNA viruses part of the — 
viral DNA or the cell DNA; and further, does the, endogenous RNA tumor virus | 
genome participate in the trans formation process?. Recent findings by 

Drs,. Freeman,..Kelloff, Rhim, Huebner, and Mr. Lane indicate that like 

chemical carcinogens (see III. above), polyoma. and SV40 viruses do interact 
with RNA tumor. virus genomes. Tumors and transformed cells in NIH’ Swiss 

mice and in hamsters induced by polyoma virus reveal large amounts of species- 
specific gs antigen when the cells are transplanted subcutaneous ly in new- 
borns of these respective species. The local hamster tumors have infectious 
HaLV as well as gs antigen; neighboring and other tissues (spleen, thymus, 
etc.) are negative for antigen and virus. When polyoma-transformed NIH Swiss 
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cells were transplanted into newborn Swiss mice the tumors were strongly 

positive for gs antigen but negative for infectious virus,...Since the normal 

hamster and NIH Swiss mouse otherwise are negative for infectious viruses, 

and the latter apparently cannot under any conditions make infectious virus 

(Rowe, Hartley and Huebner), the evidence favors amplification in the tumor 
of RNA virus expressions induced’ by the polyoma virus. Since 


polyoma, SV4G and adenoviruses have not been shown to cause tumors in their 


natural hosts (extensive data are universally negative) we interpret these. 
findings as favoring the hypothesis that neoplastic ‘changes produced in 
heterologous cells and animals by these viruses are. -due- to adavenneserun or 
activation of the RNA virus genome. 





Temperature sensitive.mutants of. avian sarcoma and polvoma viruses: 
Conditional lethal (ts) mutants of tumor viruses ‘Tepresent one of the tools 
for measuring the specific activities of viral genes in virus replication 
and neoplastic transformation or tumor ‘induction. Walter Eckhart of the 
Salk Institute, in producing a number of ‘genetically stable mutants of 
polvoma virus, has been able to show the importance of polyoma viral gene 
determinants in maintaining the transformed state and also ‘for T antigen 
expressions, Similarly, Peter Vogt and his associates at USC have: 
established a number of mutants of Rous sarcoma virus. With Dr, Max: Burger 
he has shown that when a Rous virus mutant was shifted from permissive to 
the nonpermissive temperature, the cells lost much of. their agglutinability 
with jack bean agglutinins. When returned to: mee oerS pemper ere Ses the 
agglutinability returned to previous levels, 


Recapitulation: 


The first order of business wé believe’ is to identify the nature and the 
origins of the cancer-inducing oncogenes in cells. -During the past..two.. 
years SVCP- supported and other scientists have gone a long way towards 
achieving this first objéctive, having demonstrated the validity of the RNA 
viral oncogene hypothesis (and perhaps to some extent. the Temin protovirus 
hypothesis) in at least 4‘distinct categoriés of vertebrate animals (mouse, 
rat, hamster and chicken). Other associates working with inbred mice and 


chickens have succeeded, with mendelian crossing and backcrossing experiments, 


in identifying host genes which-regulate and therefore serve as determinants 
of expression of the inherited virogernes and oncogenes which make up the RNA 
tumor virus genome. Additional’new information relates ‘to inborn genetic 
defects of inbred animals which are known to predispose and predetermine 
high risks of many types of cancer; cancers quite similar to those which in 
man are also attributed. to genetic defects. : 


Tt is a matter of record that the VCB-STS programs have assumed leadérship 
in developing the technological tools needed for identification and quanti- 
tation and assays of natural and induced expressions of the genes of the 
RNA tumor viruses in normal and ae cells, 


We have also developed new very sensitive and rapid in’ vitro test. systems 
for quantitative assay of carcinogenic chemicals found in” encreasing amounts 
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in human environments. In these tests. we are, measuring. simultajeously in 
the several. cell systems the carcinogenic: transforming effects in cell 


cultures of (a) éndogenous viral genomes '-and (b) added virus genomes and 
of the exogenous chemicals. 


We are emploving newly developed simplified but sensitive serological 
procedures in large scale natural history studies of natural expressions of 
RNA tumor viruses in human, feral mouse, cat, rat and chicken populations | 
in natural ecologies with the purpose of determining the role of these virus 
expressions in the spontaneous cancers of these species, 


Several projects in STS and VCB are engaged. in (1) studies in-cell cultures 
and inbred animals of natural and synthetic oncogene (and virogene) suppress- 
ing chemicals, and (2) studies of natural and induced immune responses that 
offer hope for immunological. control of cancer. 


Obvicusly, therefore, there is no way to avoid emphasizing the fact that. the 
main focus of the VCB and STS research.program is the study of the validity 
of the RNA viral oncogene hypothesis proposed by VCB scientists in 1969. 

The hypothesis agrees with most geneticists working in cancer that the 

genetic determinants (seeds) of the cancerous changes in a4 cell are part of: 
natural gene inheritance; therefore these gene determinants {according to 
modern understanding of the genetic code) must be represented on the cellular: 
DNA as polynucleotide sequences of all vertebrate cells, The hypothesis, 
however, further proposes that the information in all vertebrate cells has 

the capacity to make most or all of components (RNA —> DNA and proteins) of 
the RNA tumor viruses, including the transcriptase and translation products | 
required for oncogenic transformation. Of course, like many other cell genes, 
it is postulated that the RNA virus genome is properly controlled by host 
regulating gene systems in order to insure species survival. It is presumed 
that in an evolutionary context, infectious RNA (tumor) viruses must have 
provided certain advantages at one time in pre-vertebrate periods, but that 
now infectious expression and horizontal transmission (although occasionally 
observed) is no longer necessary for survival of the genome, This implies 

of course that horizontal transmissions of the RNA tumor virus genome in most 


higher species as a direct cause of cancer is likely to be rare or non- 
existent, 


In higher vertebrates ~ in dogs, other domestic animals, primates and humans - 
where overt virus expression is rarely observed occurring spontaneously, 
expression of either the virogene or oncogene is viewed as the consequences 

of (a) genetic defects detected early in life, or (b) breakdowns of gene 
regulation and immune surveillance later in life due to environmental, 
mutagenic and/or oncogenic factors, or in many cases, simply senescence. 


Finally, it is clear that the oncogene hypothesis and the concept of universal 
inheritance of the RNA tumor virus genome was not the result of brilliant 
intuition, but an inescapable conclusion forced on us by the overwhelming 
weight of extensive data, some of it old, but much of it contemporary, which 
revealed that the phenotypic expressions (often noninfectious) of the virus 
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in association with neoplastic state did not depend in nature on horizontal 
spread of infectious virus despite an occasional overt manifestation. When 
it was found that expressions of group-specific (gs) antigen expressions 

of the virus were commonly: expressed in spontaneous. and induced tumors and 
embryonic tissues of ‘inbred mice, chickens and hamsters, most often in the 
total absence of infectious virus, it could only be concluded that the. 
genome must be inherited. 
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See Fold- ~In Chart inside back cover to be used in 
conjunction with Table Tit, pages 108 ies 122. 
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C. CONTRACT PROGRAM 
2. Major Program Modifications of Viral Oncology Contracts: 


Flexibility within a program is necessary if effective program management 

is to provide responsiveness to changing program needs. This requires 

constant monitoring and evaluation of each scientific project in terms of 

need, priority and relevance to specific program objectives within the 

framework of available funds. This task is time consuming and requires 

constant attention because of the number of contracts to be monitored, 

the complexity of many of the contracts, and the necessity for reappraisal 

of their sclentific objectives as priorities, degrees of relevance, and 
need, change in the light of accomplishments, failures, and newer information. 
One early accomplishment of the planning.team.of the Special Virus Cancer 
Program was the recognition of this need for flexibility so that the 

program would be responsive to changing requirements. Indeed, it is 

program management of this type which in part separates the contract 

support mechanism from the grant support mechanism. 


This report is a summary documentation of. major:modifications of contracts 
within the Viral Oncology Area for the period ending June 30, 1972. The 

actions include (1) termination, (2) modification of workscope, (3) change 
of emphasis within existing workscope, and (4) initiation of new contracts. 
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SUMMARY? -MAJOR MODIFICATION OF VIRAL: ONCOLOGY CONTRACTS 


July 1, 1971 ~ June 30, 1972 * 





‘ACTION PREDOMINANT REASONS NO. OF CONTRACT 





- MODIFICATIONS 
_ ‘Termination . | ' Work Successfully completed 5 
Termination Consolidate work and/or contracts 3 
Termination No longer high priority . 9 
Modifieation of existing Decrease activity of low petor ery. . 4 
‘workscope - with re-direction 
- Modification of existing te Expansiton BF activity of -high i 
workscope priority 
Modification of existing , Initial work successfully completed 3 
workscope , New work of -high priority initiated 
_.Change of emphasis : Ey as To exploit new information, to respond to: : 35 
with workscope ‘ changing program priorities, to provide 


maximum program flexibility 





New contract a Satisfy:.program needs - ee as al 


TOTAL NUMBER OF CONTRACT MODIFICATIONS . 67 


ne ttre cena ie ntti ese ennttt-easrse neta fr tnree eesti eran eb ta ere Bn tapers 


*Refer to previous similar documents for a complete testing and analysis of major 
modifications for all Viral Oncology contracts within the SVCP since FY '65. 
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Segment 


Program | 
Management 


Developmental 
Research 


Solid Tumor 
Virus 


Immunology 


Resources and 
Logistics 


Breast Cancer 
Virus. Studies 


Biohazards and- 
Environ. Cont, 


Tumor Virus 
Detection Segment 


TOTAL 


Cc. 


Ee 

















* Included interagency agreements 
** Dollars in Thousands 


CONTRACT PROGRAM 
TABLE I ANALYSIS OF CONTRACTS BY SEGMENTS 
(By Type of Institution) 
Viral Oncology, DCCP, NCI 

Profit Educational ~~ Non-Profit Other* Total 
No. Amount** Nos Amount No, Amount No. Amount No. Amount 
3 2,157 5 338. O 0. 2 1,035 10 = $3, 530 
3 2,588 10 4,386 8 1,114 0 0 22 8,088 
6 6,900" * Oe" SIO Page eee: 35 20 12,220 
2 257 By BBB AL 8AB 2 906 16 2,392° 
16 7,241 12. 1,810 7 587 1 37202 «359, 675, 
2 562° § . . 608 4 654 0 O.* <0 4,994 
1 200 2 388 0 0 1. 67 - 4 655 
ae _792 (9 1,240 2 122 1 650 13 2,804 
34 20,187 61 14,763 28 3,408 8 2,730 231 41,088 
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Children's Hosp. 


TABLE IT 


Phase I: 
Step 1: 


Contractor 
Aichi Cancer beaket 
Baylor University 
California SDPH 
California, Univ. of 
cDC 
(Phila) 
Georgetown tindvared ey: 
TARC 
Inst. for Med. Res. 
Jewish Hospital 
Johns Hopkins Univ. 
Karolinska Institute 
Makerere ictceseies 
chien Cancer dn. 


Minnesota, Univ. of 


Cont. No. 


69-96 
68-678 
69-87 
72-2008 
VCL~42 
66-477 
65-53 


70-2076 


68-1000 


72-2034 


71-2121 


69-2005 


67-47 
71-2421 


71-2261 


Analysis of Contracts by Activity 


SELECTION OF SPECIMENS AND DETECTION OF VIRUS OR VIRUS EXPRESSION 
SELECTION OF VIRUS SOURCES 


Description of Work 
Seroepidemiological studies of BL, NPC in Southeast Asia 
Seroepidemiology of cervical carcinoma 
Human-feline retrospective epidemiological studies 
Serological studies on the relationship of HL-A type to 


cancer incidence 
Epidemiological studies of selected leukemia cases (clusters) 


Immunological studies of EBV-associated cancers 


Collaborative studies on populations at high risk to breast 
cancer 

Sercepidemlological study of BL and NPC in Southeast Asia 
and Africa 

Collaborative. studies on pe eer at high risk to breast 

Cancer, 

Genetic analysis ‘of ‘hunen. cancer associated with chromosomal 
abnormalities 

Seroepidemtology of cervical carcinoma 


sIniminologi cal studies of EBV-associated cancers 


Epidemtological studies of Burkitt Lymphoma in Uganda 


Collaborative studies on 1 populations at high risk to 
breast cancer 


Immunological | studies of high risk groups with Lemanios 


deficiency diseases 


ze 


TABLE II Analysis of Contracts by Activity 


Phase I: SELECTION OF SPECIMENS AND DETECTION OF VIRUS OR VIRUS. EXPRESSION 
Step 1: SELECTION OF VIRUS SOURCES (continued) 


Description of Work 


Contractor Cont. No. 
Southern Calif., Univ. of 68~1030 Cancer surveillance and epidemiologic studies in Los Angeles 
: County 
65-604 Serological studies of human leukemia, lymphoma, and solid 


Texas, University of 
tumors 


Texas, University of 71-2135 Gather information on laboratory~acquired infections 
Davelop: Gomputertecd system for collection and storage of 


Wolf R & D 71-2270 
clinical and epidemiological information 
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TABLE II Analysis of Contracts by Activity 


PHASE I: 


SELECTION OF SPECIMENS AND DETECTION OF VIRUS OR VIRUS EXPRESSION | 


Step 2: SOURCES OF VIRUS OR SUBVIRAL MATERIAL 


Contractor 
Aichi Cancer Center 
Auerbach Associates 


Baylor University 


— Calltfornia, Univ. of 


cpe: - 


., Colorado University 


Georgetown University 


' Hospital for Sick Child, 


‘Howard University 


TARC 
Jewish Hospital 


Johns Hopkins Univ. 


Karolinska Institute 


Makerere University 


Memorial Hospital ‘(N.Y.) 


Cont. No. 
69-96 
72~2023 


68-678 


72-2008, 
VEE=G2- Le. 


- 69-2080 


65-53 


65-97 | 


70-2178 


70-2076 
72-2034 
71-2109 © 
69-2005 
67-47 


71-2116 


Description of Work 
Acquire normal fetal and tumor tissue 


Develop integrated systems for collection, storage, and 
distribution of resources. 
Acquire clinical data and specimens of human neoplastic tissues 


Acquire clinical data and specimens of normal and neoplastic 
tissue 
Collection of aiiaicat data and Spee xvene from human leukemias 


Pediatric and adult tumor \ opeetnen 

- Acquire clinical ines. ada ‘Hunan prance cancer specimens 
/ Human leukemia and normal tissue collection 

koquiee Gituieat data Pee breast cancer specimens 
Acquire clinical data and soneimenestcon BL and NPC. 


“Supply normal and neoplastic tissues from patients with 


various chromosomal abnormalities 
Acquire clinical data and specimens from human leukemias 
* and lymphomas 
Acquire clinical data and ancetiens from BL, NPC, and 
leukemias _ 
Collection of Burkitt Lymphoma specimens 


Acquire clinical data and specimens of human neoplastic tissue 
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TABLE II Analysis of Contracts by Activity 


Phase I 
Step 2: 


Contractor 
Memorial Hospital: (N.Y.) 
Michigan Cancer Fdn, 
Michigan, Univ. of 


Minnesota, Univ. of 


Montreal Children's tlosp. 


Padua, University of 
Southern Calif., Univ. of 
St. Joseph's Hospital 


Texas, Univ. of 


Cont. No. 
71-2194 
71-2421 
65-639 
71-2261 


65-1020 


68-1389 


68-1030 
69-2074 


65-604 


SELECTION OF SPECIMENS AND DETECTION OF VIRUS OR VIRUS EXPRESSION 
SOURCES OF VIRUS OR SUBVIRAL MATERIAL 


Dopeetatren of Work 


Supply clinical data and specimens for human breast cancer 
studies 
Acquire. clinical data and specimens for human breast cancer 


studies 
Collection of adult iatcediel \ymeheua specimens 


Acquire. clinical data and specimens from patients with 
immunological deficiency diseases . 

Collection of human leukemia and normal blood specimens 
and normal tissue 

Collection of ‘untreated human tumor and normal ereeue specimens 


Acquire | clinical eate and specinens of ‘human neoplastic visenes 


_ Acquire. clinical data and human sarcoma ane breast cancer 


specimens 32 
Acquire clinical data and specimens | of human | neoplastic tissue 














TABLE II Analysis of Contracts by Activity 








Phase I: SELECTION OF 


SPECIMENS AND DETECTION OF VIRUS of VIRUS EXPRESSION 
Step 3: DETECTION OF VIRUS OR VIRUS EXPRESSION - 


Contractor Cont. No. Description of Work 
Aichi Cancer Center 69-96 “Detection using cell culture techniques-human tumors 
Atomic Energy Commission ‘FS-7 "Developmental research on, immunological detection of tumor 
an ; antigens-~fetal antigens 
Atomic Energy Commission. FS-13 , Detection using immunological ee 
| 
| Baylor University 68-678 Deseurion using immunological and cell culture peehalicies 
California, Univ. of 70-2048 EM, biochemical, immunological techniques in comparative 
i — (Mavits) Teukenta/sarcom: virus studies 
California SDPI 68-997 Studies on the ‘role of oncogenic viruses in cancer of man 
| and ‘domes tte- animals 
g California, Univ. of 72-2008 © Detection using immunological techniques 
California, Univ. of 63-13 Tissue culture studies of normal and neoplastic human tissues 
(also NBL, FS-8) " 
Children's Hospital 66-477 Immunological detection of EBV-associated antigens in human 
| (Phila) cancer 
Columbia University 70-2049 Screening human leukemia/1ymphoma specimens with biochemical Fe 
7 os techniques — 
Cornell University 71-2508 Isolation, characterization of cat leukemia viruses 
Cornell University 70~2224 _ Service - feline virus diagnostic laboratory 
Einstein Medical College 65-612 Genetic studies on tumor/virus susceptibility 
Flow Laboratory 71-2097 Immunological studies of mammalian Type C viruses 
Georgetown University 65~53°~»—s “Human breast ‘cancer detection ~ biochemical techniques 
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Phase TL; 
Step 3: 


Contractor 
Harvard University 
Hazleton Labs 
Howard University 
Huntingdon Research Ctr. 


IARC 


IndfLana University 


Inseicute for Med, Res. 


Jackson Labs — 

Johns ean vaqvaveuey 
Johns Hopkins University 
karolindka Inetitute 
Litcon-Bionetics | 
Licton-Bionetics 

Mason Research taekibuee 


Meloy Labs 


TABLE IT 


Cont. No. 
72-3246 
69-2079 
70-2178 
69-54 
70-2076 
69-2048 
68-1000 
67-744, 


(ie2 yee 


71-2109 


69-2005 
71-2025 
69~2160 
70~2204 . 


72-3202 


Analysis of Contracts by Activity 


SELECTION OF SPECIMENS AND DETECTION OF VIRUS OR VIRUS EXPRESSION 
DETECTION OF VIRUS OR VIRUS EXPRESSION (continued) 


Description of Work 
Virus detection in non-human primates 
Immunological/biochemical detection of virus in animal/human 
tuners 
Immunological studies of ianeas breast cancer 
Immunological reagent produerted 
Immunological studies of BL, NPC 


Imnunological characterization of avian RE tumor virus 


Screening human and animal breast cancer specimens by EM, 
immunological | techniques 


Genetics © of susceptibility to’ cancer. in mice 


Immunological studies on lerpesvirus antigens in cervical 


carcinoma | 
Immunological studies of human leukemia and “lymphoma 


Immunological studies of EBV-associated human neoplasia 


Screening of hunan/primate neoplastic tissue with biochemical 


techniques 
Detection using immunological techniques 


Development of primate test systems for breast cancer virus 
detection 
Immunological studies of murine mammary tumor virus 
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TABLE IT 


Phase I: 
Step: 3: 


Contractor 


Meloy Labs 


Michigan Cancer dno, 
Wereblological Assoc. 
Microbiological Assoc. 
Microbiological Assoc. 
Minnesota, Univ. of 


Minnesota, Univ. of 


Netherlands Cancer Inst. 


Ohio State University 


. Ohio State University | 
Pennsylvania, Univ. of 


Pennsylvania State 


Pfizer, Chas., and Co. 


Princeton University 


Public Health Res. Insé. 


Cont. No. 


72~2006 
71-2421 


"70-2068 


67-697 


67-700 


69-2061 


71-2261 


Analysis of Contracts by Activity 


SELECTION OF SPECIMENS AND DETECTION OF VIRUS OR VIRUS EXPRESSION 
PEE OF VIRUS OR VIRUS EXPRESSION scone tinued) 


Description of Work te 


“Datedtdion ‘using timmological, biochemical and tissue culture 


techniques 


Macc detection in human breast cancer By biochemical techniques 


Detection using immunological and cell culture ‘techniques | 


Bioassay « of murine leukemia/sarcoma viruses 


Service ~ ‘murine virel pisses cic eneenee and testing 


2 


~ Development of "tnaunological tests for tumor entrant and 


antibodies. 


~ Immunological and virological. studies ‘of “immunodeficiency 


diseases 


TnmunoLogical detection of natural MIV expression 


Immunological rede tng (PRILAT)_ for human tumor antigens and 
antibodies |. 
Gee osu 65- ade 


Studies of viruses. eouueiered with bovine leukemia . 


‘Biochemical, § genetic studies of Herpes- type viruses 


eveaviaa of virus. by EM-hunan aie animal breast cancer 
Detection of cell acabeene nel ane by agglutination techniques 


Sigeiennene. of. methods for isolation of virus from human ise, 
neoplasia . 
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TABLE If 


Phase: T: 
Step 3: 


Contractor 
Rebert Brigham Hosp. 
Rush-Presbyterian 
Salk Institute 
Salk Institute 


Scripps Clinic 


Southern Calif., Univ. of 


Stanford University 
Shy Sceephi's Hospital 
St. Louis University 
Tel Aviv University 
Texas, Univ. of 
Texas , Univ. gE 
wachaniean: Uae of 


Weizmann Institute 


Cont. No. 
71-2172 
71-2032 
67-1147 
72-3207 


72-3264 


"68-1030 


69-2053 
69-2074 
67-692 
72-3237 
65-604 
71-2178 
71-2171 


69-2014 


Analysis of Contracts by Activity 


SELECTION OF SPECIMENS AND DETECTION OF VIRUS OR VIRUS EXPRESSION ; 
DETECTION OF VIRUS OR VIRUS EXPRESSION (continued) 


Description of Work 
Detection using immunological methods 
Immunological, biological, tissue culture studies of tumor 
viruses in non-human primates 
Geneties biochemical studies of viral-induced transformation 
Tnmunological dqetaneion of tumor antigens 
Development of new immunological technologies for detection 
of virus expression 


Inmunological erudite. of ee fetal and tumor, tissues. 


Development of tl culture methods for human tissue — . 


Screening of human. sarcomas. by EM 


Netection using tissue culture and biochemical techniques 
Biochemical er bection of tumor viruses in human breast. cancer 


i iecde culture and JUNIO LOB CAE: Studies of. liuman 
neoplastic tissues 

Immunological » methods for detection, of human, tumor antigens 
and. antibodies: - 


Development of imnunological tests for tumor antigens and 


antibodies 


Detection of tumor cell surface antigens by plant agglutinins 








Sg es TABLE If Analysis of Contracts by Activity 


Phase I: SELECTION OF SPECIMENS AND DETECTION OF VIRUS OR VIRUS EXPRESSION 
Step 3: DETECTION OF VIRUS OR VIRUS EXPRESSION (continued) 


- Contractor | Gont.. Now 7 ‘Description of Work 
“Wisconsin, Univ. of _ 72-2022 Techniques dx isolation and characterization of viral-induced 
: 7 ap tumor antigens - 
Wistar Institute © see T2090. Techniques for isolation and chavacterization of viral-induced 


tumor antigens 


PRS 
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TABLE ITI 


Phase TI-A ES 
Step 1: ES 
Contractor 


Baylor University 


Biolabs, Inc. 


California SDPH 


California, Univ. of 


California, Univ. of 
California, Univ. of 
Children's Hosp. (Phila) 
Cornell University 

Duke University 
Electronucleonics 

Emory University 

Flow Labs, Inc. 

Harvard University 


Hazleton Labs 


TARC 


Cont. No. 


68-678 
72-2068 
68~997 
63-13 


70-2048 


72-2080 


66-477 
71-2508 
71-2132. 
71-2253 
72-2301 
71-2097 
12-3246" 
69-2079 


70-2076 


Analysis of Contracts by Activity 


TARLISUMENT OF REPLICATION AND INITIAL CHARACTERIZATION 
TABLISH REPLICATION OF VIRUSES 


Description of Work 
Human leukemia transmission studies in non-human primates 


Development and improvement of in vitro production of HNerpes- 
type viruses 
Isolation and characterization of feline tumor viruses 


Development and evaluation of cell eidtukes for viral oncology 


research 
In vitro and in vivo studies oF simian and feline virus 


infectivity and re replication 





Development of methods for in vitro propagation of MTV 


Developmental research on growth and replication of EBV in 
human cell lines 
Isolation and characterization of feline tumor viruses 


Production and chigrase station of avian leukosis viruses 


Production and CHARA eEPeheet ten of selected mammalian oncogenic 
viruses 


Production of Herpes-type viruses 


Large-scale production of KNA tumor ‘viruses for production 
of highly-specific diagnostic reagents 
Determination of host-range of primate oncogenic viruses 


Isolation and production of -ts-mutants of RNA tumor viruses 


Growth and replication of Herpes-type virus in nasopharyngeal 
carcinoma and Burkitt's lymphoma specimens 


TABLE IT 


Analysis of Contracts by Activity 


Phase II-A; ESTABLISHMENT OF REPLICATION AND INITIAL CHARACTERIZATION . 








Step l: ESTABLISH REPLICATION OF VIRUSES (continued) 2 
Contractor Cont. No. Description of Work 
Karolinska Institute 69-2005 Growth and replication of yerpés-type viruses 
Life Sciences 69-63 _ Production and infectivity studies of Marek's disease virus 
Litton-Bionetics 71-2025. Inoculation | of nonhuman PESAESE wah various animal virus 
ong and ‘human. materials: o 
Mason Research Inst.. 70-2204... . Studies on. infectivity and effact of hormones on monkey — 
av : ma mammary - tumor, virus replication 
Medical Coll. of Wisconsin 68-1010.» - Stimulation ‘of ‘Type C virus production in ‘human breast cancer 
- ated ve Tl, cell Tine. by various. hormones 
Meloy Labs - ste Tee S202 am. vitro and in vivo production ‘of ‘nluyine > mannary tumor virus 

‘Meloy Labs. 72-2006 Growth and vepttipetoti of duals tbn Tyee" C and eyneyeial 

“a See: viruses, For tissue | culture ; piecnen ces studies of mammalian 
a ee and avian tumor viruses 
Miamt Universicy 70-2211 in vitro. production of ‘Yat meme gey tumor derived virus 
Microbiological Assoc. 67-697, -Cell-free transmission! of murine mame: tumors with extracts 
. aa from spontaneous tumors 
Microblological Assoc. 70-2068 “Isolation, characterization, and transmiseion, studies of 

‘ _mammalian and avian tumor viruses» 
Naval Biological Lab FS-57 Studies of environmental factors,influencing vivus2 host 
Interactions--research on laboratory biohazards 
North Dakota Univ. 66-8 Role of vectors in transmission, host mange of tumor viruses 
Ohio State Univ. 65-1001 Studies on factors affecting horizontal transmission of 
tumor viruses 

Pennsylvania State 70=2024 


llerpes-type virus replication in human cells 


a 


cb 


TABLE II 


Analysis of Contracts by Activity 


Phase T1-A: ESTABLISHMENT OF REPLICATION AND INI'CTAL CHARACTERIZATION 


University Labs 





Step 1: ESTABLISH REPLICATION OF VIRUSES (continued) 
Contractor Cont. No. Description of Work 
Pennsylvania, Univ. of 65-1013 Experimental and natural transmission of bovine leukemia 
Pfizer, Chas. & Co. 70-2080 Tissue culture production of Type € and Werpes-type viruses 
Pfizer, Chas. & Co. 67-1176 Production of monkey and rat suspected oncogenic viruses 
Rush-Presbyterian 71-2032 Mammalian tumor virus infectivity in nonhuman pernaiee 
Southern Calif., Univ. of 68-1030 Production of ‘mammalian RNA tumor virus and candidate human 
, agents 
Southwest Foundation 71~2348 Study of latent virus infection. and ‘transmission--research 
. on laboratory biohazards _ : ; 
St. Jude's s Nospital 71-2134 Isolation and characterization of oncogenic. lieevea vee viruses 
St. Lous University 67-692 In vitro cuteivatton of Various: nainna lian Type Cc tumor -viruses 
s bao 8 ~ for biochemical studies — 
Texas, University of 65-604 Infectivity, oncogenicity and ‘host range studies of hamster 
: sarcoma virus; isolation and characterization of candidate 
human Type C oncogenic virus 
66~1133 


in vitro and in vivo ‘production of murine and avian tumor 


viruses 
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_ TABLE TLE snelyeee pr Goneraets by Serre 


Phase LI-A: -ESTABLISIMENT Oi REPLICATION AND INITIAL CHARACTERIZATION 


Step 2:° INITIAL CHARACTERIZATION 
Contractor Cont. No. .. “ : ated: Work 
Baylor University 68-678 Goniparative characterization of human Herpes-type viruses 
- California, Univ. (avis) 70-2048 Comparative studies on, simian jeukemia/sarcoma viruses 
chilaren"s Hospital (Phila) 66-477 Immunological, tissue culture eheventerteecian of EBV 
Columbia University 8 70-2049 Biochemical éharacterization of ‘ismna Ulan Type ¢ viruses 
Corneil Veloateies 71-2508 Thue oe 121 charsceeniear oases raliwe canbe virus isolates 
Duke Gerd ey 71-2132 . Timynological characterization of RNA tumor eee 
ince y Un EverALey | 72-2301. Serological studies on Herpes~type virus antigens 
Mev habe 71-2097 Immunological, tissue eiiture sedated of “aaa baa DNA and 
oF Ss : RNA oncogenic. viruses 
Harvard University 72-3246 Characterization of simian oncogenic Weepeas type viruses 
Hazleton Labs” 69~2079 Ghacacteviseticn of ts mutants of RNA tumor viruses | 
. TARC = - 70~2076 Isolation ae characterization of Herpés-type virus in cultures 
of Burkitt's. lymphoma and nasopharyngeal carcinema 
Indiana University 69-2048 | Immunological, pone. characterization of avian RE virus 
Karolinska Institute 69-2005 Immunological and biochemical: characterization of EBV | 
Life Séiences 69-63 In vitro and in vivo studies of Marek's disease virus 


Meloy Labs — 72-2006 © Biochemical characterization of mammalian Type C viruses 





Southern Cal., 


TABLE II Analysis of Contracts by Activity 


Phase II-A: 
"Step 2: 


Contractor 
Meloy Labs 


Miami University 


Microbiological Assoc. 
Pennsylvania State 
Pennsylvania, Univ. of 


Rush-Preshbycerian 


seripps Clinie & Res. Fdn,. 


‘Univ. of 


St. Jude Children's 
Res. llosp. 
St. Louis University. 


Texas, Univ. of 
TRW 
Wisconsin, Univ. of 


Wistar Institure 


ESTARBLISUMENT OF 


Cont. No. 


72-3202 


70-2071 


70-2068 | 
70-2024 


65~1013 


71-2032, 


72-3264 
68-1030 
71-2134 
67-692 


65~604 


70~2200 
72-2022 


71-2092 


REPLICATION AND INTTIAL CHARACTERIZATION 
INITIAL CHARACTERIZATION (continued) 


Description of Work 


eee characterization of murine MIV 


, biological, biochemical characterization of rat. mammary 
elng derived virus 


Immunological characterization of mammalian Type C tumor viruses 
Genetic, biochemical studies of .cells "transformed" by viral 


(ierpes=stiolax)--chenical cocarcinogenesis. 
Characterization of Type C virus associated with povene iedhenta 


Inmunological, biologics characterization of erpes: wiraaee of 
nonhuman primates 
Development and improvement of specific viral dhaeree cre reagents 


Immunological characterization of mammalian tumor winaaes 
Characterization of suspected oncogenic llerpes-type viruses 
Biochemical characterization of oncogente RNA and DNA viruses 


Studies on ‘the relationship of anda tumor vicuse. to human 
leukemia and lymphomas; characterization of. candidate human 
Type C oncogenic virus 

Improvement of methods for production ae specific viral diag- 
nostic reagents 

Isolation and characterization of subunits of RNA tumor viruses 


Isolation and characterization of oncogenic DNA and RNA virus~ 
induced tumor antigens 
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Phase II-B: 
Step l: 


Contractor 
Aichi Cancer Center 


AEC 


Baylor University 


California SDPH 


California, Univ. of 


Flow Labs 


Hazleton Laboratories 


H6pital St. Louis 


Illinois, Univ. of 


Medical Coll. of Wisc. - 


- Meloy Labs 


Microbiological Assoc, 
Microbiological Assoc, 
Pennsylvania State 


Public Health Res. 


TABLE IL 


Cont. No. 
69~96 
FS-13 
72-2058 
68-997 
63-13 
71-2097 
69-2079 


72-3263 


» 72-2031 
68-1010 


72-2006 


67-697. 
70-2068 


70-2024 


71+2129 


Analysis of Contracts by Activity 


REPLICATION AND CHARACTERIZATION OF VIRUS EXPRESSION 
INDUCE VIRAL REPLICATION OF WHOLE VIRUS OR TRANSMISSION OF EXPRESSION 


Description of Work : 
Tissue culture methods to induce virus replication in human 
tumor cells 

Induction of virus expression by cell fusion techniques 


Development of "nonsense" ‘suppressor mutant cell lines for 
viral genome characterization 

Establish cultures from tumors of domestic animals and 
attempt to rescue defective viral genome 

Tissue culture of human neoplastic tissue for induction of 
virus replication 

Cell hybridization techniques to rescue "defective" viruses 


Transmission of oncogenic virus expression in selected cell 
systems 

Induction and transmission = oncogenic virus expression in 
“human cells . 


Development. of me bnoge for recognition of virus expression 


Caxcutevacton of human breast cancer and is qeneantneding 
cell lines 

Characterization of non~producer i panetonie cells; virus 
rescue techniques 

Effect of hormones on virus expression 


. Studies on Type’ C viral genome expression--effect of chemical 


carcinogens .. 

Induction and maintenance of human Herpes-type virus 
oncogenicity 

Rescue of viruses from human tumors 


“ep 


96 


TABLE II Analysis of Contracts by Activity 
Phase II-B: REPLICATION AND CHARACTERIZATION OF VIRUS EXPRESSION . 
Step 1: INDUCE VIRAL REPLICATION OF WHOLE VIRUS OR TRANSMISSION OF EXPRESSION (continued) 
Contractor Cont. No. Description of Work 
Salk Institute 67-1147 Studies on the activation of Type C virus genome by. polyoma 
virus , 
Southern Cal., Univ. of 68-1030 Studies of virus expression in human fetal and tumor tissue 
Southern Cal., Univ. of 72-2032 Methods for recognition and/or rescue of tumor virus expression 
Stanford University 69-2053 Tissue culture, biochemical methods to induce virus replication 
in human tumor cells xg 

Tel Aviv. University 2273237 Development of- methods for recognition of virus expression in 

human breast cancer , 

65-604 


texas, Univ. of 


_ Attempts to induce viral replication in human cell lines 
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TABLE II Analysis of Contracts by Activity 


Phase I[I-B: 
Step 2: 


Contractor 


Atomic Energy Commission 


California, Univ. of 
California, Univ. of 
California, Univ. of 


Columbia University 


Binstein College of Med. 


‘Flow Labs 


llazleton Laboratories 
ascanueeuys eek: Nees 
Ngas:. dnee, of Technol. 
Meloy Labs 
Microbiological Assoc. 
North Ovisiane. Univ. of 
Oregon State Univ. 


Princeton. Univ. 


70 


69 


Fy 


he 


Con 


TS- 


71- 


71- 


72. 


Fie 


71. 


71- 


70- 


t. No. 


13 
2147 
2173 


3236 


~2049 


2251 


~2097 - 
~2079 


~2174 


2149 


~2006 


2068 


REPLICATION AND CHARACTERIZATION OF VIRUS EXPRESSION 
INITIAL CHARACTERIZATION 


Description of Work 
piocheaice! studies on regulation of gene expression 


Molecular studies of avian tumor-virus— associated eVaynee 


Molecular ‘studies of the: structure of. dneogende viruses and = 


«characterization of. viral~specific enzymes 


_ Characterization of «growth SE BWOr ery mechanism in norma and 


~ neoplastic cells 


“Biochemical chatacters Zatten ef viral- specific enzymes. 


“ : ‘ : 
ee 


cont jelienieal: characterization of vent ~specific eneymes and 


-ether. proteins . 


‘ Characterization: of tumor virus “exprésaion in senaal an systems 


Ghavseterizattow of waiiae aad "subcellular alterations in 


viral - transformation 


Characterization of nucleic acids. and eeeerne of AMV 


Biochemest Garett sieaiespeia: enzymes 


Multidisciplinary approaches to characterization of virus- 
expression and mediators of replication 


“> Immunological identification of antigens relited to known 


-tumor viruses 


-Biochemical » identification of DNA viral genome in human cells 


Correlation of Giteasrruseural and biochemical changes 
associated with transformation by viruses 


Characterization, of cell membrane changes in malignant 


‘transformation 


86 


TABLE ITI Analysis of Contracts by Activity 


Phase II-B: 
Step 2; 


Contractor 
Public Health Res. 


Public Wealth Res. 


Scripps Clinic & Res. Fdn. 


Southern Calif; , Univ. of 
Southern Calif., Univ. of 


st. Louls Univ. 


Tel Aviv Univ. 


Texas, Univ. of 
Weizmann Institute 


Wisconsin, Univ. of 


Cont. No’. 


71-2129 
72~2028 


72-3264 


68-1030 


72-2032 
67-692 
72-3237 
65-604 
69-2014 


72-2022 


REPLICATION AND CHARACTERIZATION. OF VIRUS. EXPRESSION 
INITIAL CHARACTERIZATION (continued) 


Description of Work 


Identification of cellular and subcellular alterations 
characteristic of. malignant transformation. 

Characterization. of. cell membrane changes in malignant 
transformation 

Development and tue vaveaune of iimuncotenteat gativods for the 
detection of cell, membrane changes induced by oncogents 
viruses - 

Immunological identification of antigens related to oo 
tumor. viruses , 

Establishment of mathoda for identification of virus-induced 
transformation 

Multidisciplinary aueeeephes = to eh aackaviention of. oncogente 
virus expression and mediators of replication - 

Biochemical pdonetEteaetor of pupa tay erereee ton in breast | 
cancer 

Characterization of in vitro transformation of euaiad sarcoma 
cells > 


Improvement!;of immunochemical methods. for detection of cell 


membrane changes: in. viral transformation 
Development. of immunochemical. reagents and tests for Habecttea 
of virus expression in chemically-induced tumors 
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TABLE ITI Analysis of Contracts by Activity 


Phase [II-A: COMPLETE CHARACTERIZATION AND DEFINITION OF PRESUMPTIVE DISEASE RELATIONSHIPS 


Children's Hosp. (D.C.) 72-2071 
Childven's Hosp. (Phila.) 66-477 
Columbia University 70-2049 


Elnstein Medical College 65-612 


Emory University 72-2301 
Biola Laboratories | 71-2097 
Georgetown University 65-53 
George Washington Univ. 72-3251 
Howard University 70-2178 
TARC | 70-2076 
Institute for Med. Res. 68-1000 
Jackson Labs’ | oS ore Tbh’ 


RelatLonshtp of. EBV to, human lymphoma 


Step 1: “PRESUMPTIVE DISEASE RELATIONSHIPS.. 
Contractor Cone: No. | Description of Work. 
Atomic. Energy Comm.  FS=13 Ty rersee toe of RNA tumor viruses and host immune mechanism; | 
Eee ae sae gtudies on -xelationship of. embryogenesis and carcinogenesis 
Baylor University - 68-678. Studies on peer ive disease relationships of HIV- 
California SDPH 68-997 Serological beating of host reactions to eine ‘virus antigens 


‘Cell-nediated Amaadty to. human cancers 


“reyes 


a 


Bd celioni-gal euidiee on. relationship of Type C and type B 
- viruses. to human. leukemia/sarcoma and breast cancer 


eens studies on tumor/virus susceptibility 


oa 
t 


Determination of host response to Herpes—type virus in cervical © 
“cancer 

Complete: characterization of RNA and DNA viruses and viral 
antigens in mammalian tumors 

Studies on Type B particles associated with human breast cancer 


Geli-widiated. fmmmundty to human cancers 


cell-mediated immunity to human cancers 


‘Seroepidemtslogical studies of Burkitt! s lymphoma, NPC 


Studies on Type B particles associated with human breast cancer 


Natural. occurrence of RNA tumor viruses and host gene control 


of virus expression 


TABLE II Analysis of Contracts by Activity 


Phase III-A: 
Step 1: 
Contractor 
Jewish Hospital 
Johns Hopkins Univ. 
agoteasit Institute 
tite Scliences 
Litton-BionetLes 


ilversity 


O0oL 


Hospital | 


oratories 
-iversity 
alogical Assoc. 
ological Assoc, 
ota, Univ. of 


3, Univ. of 


trlands Cancer Inst. 


COMPLE'LE CHARACTERLZATION AND DEFINITION oF PRESUMPTIVE DISEASE REGAL 
ee DISEASE RELATIONSHIP 


Cont. No. 
12-2034 
71-2121 
69-2005 
69-63 
71-2025 
67-47 


72-2012. 


72-2006 


67-1187 
70-2068. 
67-697 


69-2061 


71~2056 © . 


72-3260 


TONSHIPS (continued) 


Description of Work 


Relationship of chromosomal abnormalities to susceptibility 
to cancer and viral transformation 

Studies on the relationships of Herpes simplex type II to 
cervical carcinoma 

Immunological studies on the etiology of EBV~associated diseases 


Studies on Marek's disease Herpes virus 

Biochemical utidiea on ‘relationship of Type C viruses to human 
leukemia 

pp taem oe teetcel studies on role of EBV in Burkitt's zyepnene 


Paeeeaarton of oncogenic viruses and host immine eeitan wena: 
relationship. of. immunological competence and vival 
carcinogenesis. 

Biochemical studies on. relationship of ‘Type © viruses to human 
leukemia and sarcoma 

Tmiunological responses in avian tumor virus infection 


iva iustien of cocareinogenic factors in viral oncogenesis 
Type.C virus antigen seveseuion sae enbryogenesis aad in 
spontaneous cancers 


Hanae evaluation of host. response ‘to “huingn tumors © 


Teolecion and characterization of Herpes simplex virus-induced 
antigens 


Determination of natural route of infection of MTV 








tot : 


TABLE II Analysis of Contracts by Activity 


de III-A: 
Step 1: 
“bonthecter 
New York Med. College 
Ohio State University 
Benmavuenia State. 
Robert B, Brigham 
Rutgers, The State Univ. 
Salk Institute | 


Southern. Calif., Univ. of 


Texas. Univ. of 


‘exas, Univ. of 


Washington, Univ. of 


Washington, Univ. of 


. Wisconsin, Univ. of 


Cont. No. 
72-3289 
65-1001 
70~2024 
71-2172 
71-2077 
72-3207 
68-1030 
71-2178 | 
72-3262 
fn217t 
72-2037 


72-2022 


COMPLETE CHARACTERIZATION AND DEFINITION OF PRESUMPTIVE DISEASE RELATIONSHIPS (continued) 
PRESUMPTIVE DISEASE RELATIONSHIP 


Description of Work © 
Immunopathology of human breast cancer 


Determination of immune response to vial antigens in model 


systems 
Effect of cocarcinogens on éleopenie potential of human viruses 


Immunologic evaluation of host response to viral antigens 
in model systems 
Relationship of presumed non-oncogenic agents to cancer 


induction 
Immunologic studies on host reaction to viral antigens 


Possible role of ening? tumor viruses, environmental cocarcino- 
gens 


,-Tmmypologic ‘abydias on host reaction. to tumor aneteens 


Hekernination of host reaction to. siete leukemia virus 
‘antigens in human cancer patients 


Immunologic reactivity to tumor antigens in patients with 
« Various malignancies 


Tami Ap LOSES net e Ly to canine sarcomas 


Development: aad Amprovement of methods for the detection and 


quantitation of immunity to oncogenic viruses and viral 
antigens 


sg: 


cOL 





TABLE II Analysis of Contracts by Activities 


PHASE {Licks COMPLETE CHARACTERIZATION AND DEFINITION OF PRESUMPTIVE DISEASE RELATIONSHIPS 
Step 2: COMPLETE CHARACTERIZATION 
Contractor Cont. No. Description of Work 
Columbia Univ. 70-2049 _ Biochemical characterization of oncogenic viruses 
Flow Laboratories 71-2097 piochientear, Bisphysicat and immunologic siSederantese ton of 
, oncogenic viruses | 
aroninate Institute 69-2005 Inmunological characterization. a EBV | 
Life emetted 69-63 Biological characterization af. MDUV 
Meloy Laboratories Ge 72-2006 piccheutent, bopnyedoal and {nminologic characterization of 


OnEeOgERES viruses 
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“TABLE II Analysis of Contracts by Activity 


Phase III-B: COMPLETE CHARACTERIZATION: DEMONSTRATION OF VIRUS-MEDIATED FUNCTIONS ESSENTIAL FOR 
INDUCTION AND MAINTENANCE OF NEOPLASIA 


Contractor Cont. No. Description of Work 

California, Univ. of 71-2147 Biochemical determination of viral gene expression (molecular 
hybridization) 

California, Univ. of 72-3226 Molecular hybridization acudies of human cancers 

Columbia meevenabey . 70-2049 Search for specific viral gene expressions in human cancer 
Hinstein Coll. of Med. 71-2251 Detetmine nolecutiar ‘pathways of oncogenic virus expression 
rede Sclences, Inc. 69-63. Co-carcinogenic factors in the etiology of Marek's disease 
agen Gees llospitat 71-2174 Complete characterization of oneogente viral nucleic acids 
sine Inst: of Tech. 71-2149 | Hevacnthe: the’ nature of oncogenic’ viral gene expression 
Meloy Laboratories’ 72-2006 Noleculer hybridization studies on-human cancers 

“North eapotiaas Univ. of 72-3228 He reeuhes hybridization studies of punen leukemia and lymphoma 
Pub. Health Res. Inst. 71-2129 Characterization of the specific membrane changes associated 


‘with. oncogenic virus transformation 
St. Louis University 67-692 Search: for spéecifie viral gene erpreneione in human cancer 


“a 


vol 


TABLE II Analysis of Contracts by Activity 


Phase IV-A: IMMUNOLOGICAL CONTROL 


Step 1: ' DETERMINE SUITABLE IMMUNOLOGICAL CONTROL 
Contractor Cont. No. Description of Work 
Health Res. Inc. 72-2014 Evaluation of neuraminidase-treatment to enhance tumor cell 
: immunogenicity 
. Johns Hopkins Univ. 71-2109 Evaluation: of methods for mon sbortue immune eiasontas of 


cancer patients 


Meloy Laboratories 72-2020 Evaluaeton of vais approaches to. immunotherapy in model 
systems: ; ae 
Microbiological Assoc. 70-2068 Evaluation, of. viral vaccines and interferons in the protection 


BEsuiee chemical tyinduecd neoplasms 


Merck and Co. BS 71-2059 Developuental research for virus: vaccine ‘production 
Res. Fdn, of State of . 71-2137 Clinical studies on enhancenent of tumor inmunity . 
New York ; 
Texas, Univ. of | 72-3260 Evaluation’ of viral vaccines: in the treatment of human 


seukemte/tymetone: 








TABLE II Analysis Sf fonteacrs by Activity. 


SS 
Phase IV-B: BIOCIEMICAL CONTROL, 
Step 1: . DETERMINE SUITABLE METHODS FOR - BIOCHEMICAL CONTROL 
Contractor Cont. No. _ Description of Work 
67-692 eeteanw ee ae a. as inhibitors of polymerases 


St. Louis University 


GOL... 


901 


Contractor 


Biolabs, Inc. 

California, University of 
California, University of 
Chicago Park District 
Colorado, University of. 
Connecticut, Univ. of 

Cornell ‘University 

Dow Chemical 

Duke University 
Electronucleonics 

Emory University 

Flow Laboratories 

Flow Laboratories 

Georgetown University 
Germfree Life Research Center 
Health Research 

Hospital for Sick Children 
Huntingdon Research Center 
Johns Hopkins University 

Life Sciences 

Litton Bionetics 

Louisville, University of 
Meloy Laboratories 

Meloy Laboratories, | 

Memorial Hospital 

Memorial Hospital 

Michigan. Cancer Fdn. 
Michigan, University of 
Microbiological Associates, Inc. 
Microbiological Associates, Inc. 
Minnesota, University of . 
Montreal Children's Hospital 


RESOURCES 


Number 


72-2068 
70~2202 
63-13 
65-1017 
69~2080 
69-52 
70-2224 
65-1045 
71-2132 
71-2253 
71-2256 
71-2341 
65-1012 
72-3248 
72-3261 
72-3247 
65-97 
69-54 
69-2008 
68-711 
71-2025 
66-902 
72-3202 
72-2306 
71-2116 
71-2194 
71-2421 
65-639 
69-914 
67-700 
72-2066 


65-1020 


Type 


virus 
animal 
tissues 
animal 
tissues, sera 
animal 
service 
service 
virus 
virus 
animal 
animal 
repository 
tissue 


‘animal 


tissue 
tissues 
service 
animal 

animal 

animal 

virus 

virus 

animal 
tissues, sera 
sera 

tissues 
tissues 
animal 
service 
service 
tissues, sera 


Species 


human. 
feline 

human 
primates 
human 

SPF chickens 
feline 


avian 

animal 
primate 
rodent 

murine 

human 

avian, rodent 
human 

human 


chicken 
chicken 
primates 
primates 
murine 
primates 
human 
human 
human 
human 
murine 
murine 


human 




















LOL 


' Contractor 


Naval. Biological Laboratory 
‘Padua, University of 
Pfizer, Chas. and Co. 
Southwest Foundation 


/ Southwest Foundation 


Stanford University 
University Labs 


Wolf Res. ‘and Development Corp. 


Number 


RESOURCES 


rs-8 
68-1389 ~ 
70-2080 


69~2011 


69-2053 
66-1133... 
71-2270 


- : 


service 


. tissues 


virus 

service 

animal 

PPLO testing; tissue 
virus. 
service 


AN 





Species 


human 
animal, human 
simian 
primate 
human 


‘animal | 


ROL 


TABLE III 
ALPHABETICAL LISTING OF CONTRACTS 
AND INDEX TO CONTRACT NARRATIVES 








CONTRACTOR FuNcTIoNs2/ PACE 

Aichi Cancer Center 

(69-0096) I (1,2,3); II-B (1) 123 
Atomic Energy Commission 

(FS~7) I (3) 175 
Atomic Energy Commissicn 

(FS-13) I (3); II-B (1,2); IfI-A (1) S14 
Auerbach Assoc. 

(72-2023) : (2) 193 
Baylor College of Medicine 

(72-2058) II-B (1) 324, 
Baylor University : ; 

(68-0678) | I (1,2,3)3 IL-A (1,2); III-A (1) 124 
Biolabs, Inc. te 

(72-2068) : oo TI-A (1); Resources 194 
California SDPH - 

(68~0997) a 1 (3); IIT-A (1); II-B (1); ITI-A (1) 250 


l/ For description of research activities, see Research ieage Chart for SVCP inside back cover 


and Table II, page 81. 


601 


CONTRACTOR FUNCTIONS 

California SDPH 

(6940087) L(y oe 
California, University of : 

(630013)... I (3); IT-A (1); IT-B (1); Resources 197 « 
California, University of a, gts 

(70-2048). a I (3); TI-A (1,2) 257s 
California, University. of i 

(70-2202) a ee Resources Ags. 
California, University of et 

(7152147) II-B (2); ILI-B 253 
California, University of ee & uate 

(71=+2173) II-B (2) 319 
California, University of Dies . . 

(72-2008), £°(,2,3) 167, 
California, University of pe 

(72-2080) Ae oe II-A (1) 308 
California, University of 

(72-3226) III-B 313 
California, University of _ . 

LI-B (2). 312 


(72-3236) 


TABLE LIL (continued) 


PAGE 








gs ms 
CONTRACTOR 


Center for Disease Control 
(VCL-42)_ ‘ 


Chicago.Park District 
(65=~1017) 


Children's Hospital of D.C. 


os (72-2071) 


Children's Hosp. of Phila. 
(66-0477) 


OL 


Colorado, University 
(69-2080) 


(Columbia University 
(70~2049) 


Connecticut, University of 
(69-0052) 


Cornell University 
(70*2224) — 


Cornell University 
(71-2508) 


Dow Chemical Company 
(65-1045) 


1 Seems donatergracateemachNen tats i nt tn 8 lane att pene, 


TABLE III (continued) 


FUNCTIONS 


It (1,2) 
Resources 
III-A (1) 


1 (1,3); Ui-A (1,2); III-A (2) 


I (2); Resources 


(3); II-A (2); II-B (2); III-A (1,2); 


III-B 


Resources 
I (3); Resources 
I (3); YI-A (1,2) 


Service 


-PAGE 


172 


199 


174 
168 

‘200° 
125 


201 


- 202 


126. 


"236 


‘ 


LiL 


TABLE III (continued) 





GONTRACTOR PAGE 
Duke University 
(71-2132) II-A (1,2); Resources 204 
Einstein Medical College 
(65-0612) L (3Y;° ILI-A (1) 259 
Einstein Medical College : 
(71-2251) II-B (2); III-B” 128 
Electro-Nucleonics 7 
(71-2253) LI-A. (1); Resources 206 
Electro-Nucleonics 
(72-3249) Resources 207 
Emory University 
(71-2256) © Resources 208 
Emory University 
(72-2301) II-A’(1;2); ILI-A (1) 155 
Flow Labs, Inc, — 
(65+1012) ‘Resources 209 
Flow Labs, Inc, mo 
(71-2097) I (3); II-A (1,2); II-B (1,2); 260 
III-A (1,2) 
Flow Labs, Inc. 
Resources 209 


(71-2341) 


FUNCTIONS 





“ 


elt 


TABLE III (continued) 





CONTRACTOR 


George Washington University 
(72+3251) 


Georgetown University 
(65-0053) 


Georgetown University 
(72-3248) 


Germfree Life Res. Center 
(72+3261) 

Harvard University 
(72+3246) 


Hazleton Laboratories, Inc. 
— (69=2079), 


Health Research, Inc. 
_ (72-3247) 


Health Research, Inc. 
~ (72-2014) 


H6pital St. Louis 
(72-3263) 


Hospital for Sick Children 
(72-3266) 


FUNCTIONS 


IIIA (1) 
I (1,2,3); III-A (1) 
Resources 


Resources 


I (3); Ti-A (1,2) 


I (3); T1-A (1,2); II-B (1,2) 


- Resources ~ 


Iv-A (1) 


‘II-B (1) 


I (2), Resources 


PAGE 


174 


» 295 


211 


212 


313 


130 


214 


162 


214. 





eek 


CONTRACTOR 


Howard University 
(70-2178) 

Huntingdon ‘Research ‘Center, Inc. 

(69-0054) 

Illinois, University of 
(72-2031), 

Indiana University 
(69-2048) 

Institute for Medical Research 
(68-1000) 

Int'l Agency for Res. on Cancer 


(70-2076) 


Jackson Laboratory 
~ (67-0744) 


Jewish Hospital 
(72-2034) 


Johns Hopkins University 
(69=2008) 


Johns Hopkins University 
(71-2109) 


TABLE III (continued) 


‘FUNCTIONS 


I (2,3); TEI-A (1) 


I. (3), Resources 7 


II-B (1) 


1, (3) 5 Tea: (2) 
1 (1,3); III-A (1) 


I (1,2,3); TI-A (1,2); III-A (1) 


(3) [Ira (1) 


1 (1,2)3 TEI-A (1) 


Resources 


A253) 4 Iv-A (1) ss 








~7 


PAGE 


296 


215 


325 


187 


298 
170 
263 
323 


217 


161 


‘a 


til 


CONTRACTOR 





Johns Hopkins University 
(71-2121) 


Karolinska Institute 


(69-2005) 


Life Sclences, Inc, 
(68-0711) 


Life Seiences, Inc. 


(69-0063) 


Litton/Bionetics, Inc. 
(69-2160) 


Litton/Bilonetics, Inc. 
(71-2025) 


‘Louisville, University of 


(66~0902) 


Makerere University College 


(67-0047) 


Mason Research Institute 
(70-2204) 


Massachusetts Instit. Tech. 
(71-2149) - 


TABLE III (continued) 


FUNCTIONS 


I (1,3); ILI-A (1) 
I (1,2,3); I%-A (1,2); IZI-A (1,2) 


Resources 


TI-A (1,2); III-A (1,2); III-B 


1 (3); II-B (1); ITI-A (1) 


I (3); II-A (1); III-A (1); Resources 


Resources -— 


I (1,2); ELI-A (1) 
I (3); II-a (1) 


II-B (2); III-B 


PAGE 


131 


132 


217 


133 


326 


195 


“219 
178 
300. 


322 





(71-2059) 


TABLE III (continued) 





‘CONTRACTOR _ FUNCTIONS PAGE 
: Mass. Géneral Hospital Gens OE Gn na, 
5 CINSRTIAYS oc II-B (2); LLI-B 134 
Mass. General Hospital ye 
* (72-2012) ILI-A (1) - 136 
Medical College of Wisconsin ies ; “ 
(68-1010) uN Ee. ae II~A (1); II-B (1) — » 302 
Meloy Labs, Inc. a tot . | 
(72-2006) :: I (3); *II-A (1,2); II-B (1,2); 190 
III-A (1,2); III-B 
Méloy Labs, Tac. _ ee at ss 
(72-2020) IV-A (1) 188 
Meloy: Labs, Inc, . bh ita 
(72-2306) Resources - see also Emory Univ. 72-2301 160 
Meloy Labs, Inc. a aes 
(72-3202 I (3); LI-A (1,2); Resources 220 
Meorial Hospital (N.Y.) . ae 
(71-2194) I (2); Resources 303 
Memorial Hospital (N.Y.) | 
(71-2116) I (2); Resources 222 
Merck & Company, Inc. , 
IV-A (1) 139 


TABLE III (continued). 
‘ge 


CONTRACTOR __ .FUNCTIONS | PAGE 





Miami, University of ~ . 
(67-1187) III-A (1) 183 


Miami, University of 
(70-2211) TI-A (1); II-A (2) 185 


Michigan Cancer Foundation : 
(71-2421) I (1,2,3); Resources 304 


Michigan, University of 
(65-0639) I (2); Resources 223 


SLL 


Microbiological Associates, Inc. oe 
(66-0914) Resources | gd 224 


Microbiological Associates, Inc : 2 
(67-0697) a 7 1 (3); I-A (1); EI-B (1); ITI-A (2) 266 


Microbiological Associates, Inc. 
(67-0700) I (3); Resources " 7225 


Microbiological Associates, Inc. ve Aes 
(70-2068), we I (3); LI-A (1,2); II-B (1,2); 268 
ec LII-A (1); IV-A (1) 


| Minnesota, University of i ee Se. E87, mnt ‘ 
(69-2061) . IT (3)3. TLT-A (1) 173 


Minnesota, University of 
(71-2261) 141,28) | : ae 
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TABLE III (continued) 


recente payne tse NE ey nA pa enh Ens a eset ne renner yen naene-rs tans 


CONTRACTOR 


Minnesota, University of 


(72-2066) 


Montreal. Children's Hospital 
(72-3277) ©... 


Naples, University of 
(71-2056) 


National Academy of Sciences 
© (64-0044) 


Naval Biological Laboratories 
(FS-57) 


Naval Biomedical Research Labs 
(FS~08) 


Netherlands Cancer Institute 


(72-3260) : 


New York Medical College 
(72-3289) 


North Carolina, University of 
(72-3228) : 


_ FUNCTIONS 


Biohazards Training Course 
“E (2); Resources 

III-A (1) 

Scientific Meeting 

LI-A (1) 

sevice 

I (3); fIt-A (1) ° 

et (coe 


II-B (2); III-B 


PAGE 


247 


237%: 


TA1 : 


242 


197 


310 ~ 


“177.8 


150 


Sareea 


*e 


SLi 


CONTRACTOR 


North Dakota, University of 
(66-0008) 


Ohio State University 
(65-1001) 


Ohio State. University 
(69+2233) 


Oregon State University 
(71-2175) 


Padova, University of 


(68-1389) 


Pennaylvania State University 
(70-2024) 


Pennsylvania, University of 
(65-1013) 


Pfizer, Charles Inc, 
(67-1176) 


Pfizer, Charles Ing. 
(70-2080) 


Princeton University 
(71-2372) 


RCE Piet mart Kartal oo Sr Rar id reine Sag fe ON asstste Mee Spee tose ween o ign 


TABLE III (continued) 





FUNCTIONS PAGE 

tia (1) 181 
I (3); II-A (1); TLI-A (1) 238 
L (3) 143 
II-B (2) 144 
ot (2); Resources 927 
I eye oes (2); ITI-A (1) 145 
I (3); II-A (1); LI-A (2) 147 
I (3); Il-A (1,2) 305 

i | : 

TI-A. (1); Resources 228 
ECS) g Edw. C2)> 274 
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TABLE III (continued) ‘ 
CONTRACTOR Pe ad FUNCTIONS PAGE 


Public Health Rés, Instit. hy epi - =, Me | 
(71-2129) I (3); II-B (1,2); ITI-B | ‘48 


Public Health Res. Instit. 


(72-2028) II-B (2). : 2 ee, | . 324 . 


Pos. Fdnv, St. Univ. of N.Y, 


 (PB3T)) Iv-A (1) 164 


Robert B. Brigham Hospital 


“ (71#2172) 1 (3); I1I-a (1) 165 


Rush-Presbyterian Hospital 
(71-2032) a I (3); TI-A (1,2) 149 


Rutgers University ae 
(71-2077) TII--A (1) L51 


Salk Institute a8, 
KO7=L1A7) IT (3)3;.TI-B (1) 278 


Salk Institute 7 
(72-3207) 6: . I (3); IlI-A (1) 294 


Scripps Clinic and Res. Fdn. ~~ - . 
(72-3264), I (3); If-A (2); II-B (2) . 256 


Southern California, Univ. of 
(68-1030) ooo + -E @,2,3)3 IT-A (1,2); IL-B (1,2); ; 
| HI-AGy e+ : | 279 


‘oe 


El 


TABLE (continued) 


tn ntti eerie a 


CONTRACTOR | FUNCTIONS © 


Southern California, Univ. of 


(72-2032) LI-B (1,2); IYI-B 
Southwest Foundation 
(69-0093) 5° . Resources 
Southwest -Foundation . 
(69-2011). | Resources 
Southwest Foundacion 
(71-2348) os TI-A. (1) 
St. Joseph's Hospital c « 
(69~2074): ; I (2,3) 
St, Jude's Hospital ‘ 
(71-2134) II-A (1,2) 
St. Louis University : 
(67-0692) © I (3)3 IIMA (1,2); fI-B (2); III-B; 
, ; IV-B 


Stanford University 
(69-2053) t (3); II-B (1); Resources 


Tel Aviv University . 
(72-3237) —— I (3); II-B 1,2) © 


Texas, University of as 
(65-0604) L (1,2,3)3 TI-A (1,2); II-B (1,2) 


PAGE 


284 
231 


231 


230 


152 


255 
286 
307 


154 


ie! 


CONTRACTOR 


Lo Pexasy, University of 


(71-2178). 


Texas, University of 
(72-3262) 


Texas, University of 
(71-2135) 


TRY Systems Group 


(70-2200) 


University Labs, Tuc. 


* (66-1133) 


-. Washington, University of 


(71-2172) 


‘Washington, University of 


(72+2037) 


Weizmann Institute 
© 6 (69—2014) 


Wisconsin, University of 
(72-2022) 


Wistar Institute 
(71-2092) 


TABLE LIZ (continued) 


FUNCTIONS 


t (3): Itte-a (1) 


ILI=A (1); IV-A (1) 
T (1) 

LI-A (2) 

LI-A (1); Resources 
1°03); fI-a (1) 
ILI~A ci), 


I (3); II-B (2) 


I (3); TI-A (2); II-B (2); III-A (1) 


1 (3)5 TI-A- (2) . 


eat op eer sae 


PAGE 


163 
ayy 
249 
165 
232 
288 
184 
290 
316 


291 


— CONTRACTOR 


Wolf Research 
(71-2270) 


World Comm, for Comparative 
Leukemia Research 
(71-1033) 


Worcester Foundation for 
Experimental Biology (69-2007) 


cor 


TABLE III (continued) 


FUNCTIONS 


Service 


Sclentific Meeting 


1(3); IT-A(2) 


* Money made available for scientific meeting. No Report. 
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C. CONTRACT PROGRAM 


4. Contract Summaries. 


DEVELOPMENTAL RESEARCH PROGRAM SEGMENT. 


Ic. Robert A. Manaker, Acting Chief, VBB, DCCP, Chairman 
Dr. Michael A. Chirigos, Associate Chief, VBB,. DCCP, Vice Chairman 


AICHT CANCER ee 
Title: Virus Rescue studies in Human, Leukemia/Lymphoma Cell Lines 
Contractor's Project Director: ‘Dr. Yohei Ito’ 
Project Officer cD): Dr. Charles W. Boone 


Objectives: ay: To. investiage the posatble role of Herpes type. virus and 
C-type viruses as etiological agents. of human neoplasia, involving the 


establishment | and investigation of numerous human suspension and jnonolaver 


cell lines by electron. microscopy , immunofluorescence, and other techniques. 
C2)-° To make available to the Special. Virus Cancer Program human embryonic 
tissues and pre Pa eee Seas rere human antiserum. 


Major Findings: _ Nineteen: suspension cule cure lines and . about 80 ‘monolayer 
culture lines were. established from ti ues of human patients with leukemia, 
Hedgkin's diséase, | lymphosarcoma and. nasopharyngeal carcinoma. EB virus was 
identified in the su uspension culture lines but was absent in monolayer. cell 
cultures. No c- ~type. viruses were | found’ an, any culture. 








Over 700 ‘sera’ from pati ents, with. digi erent : néoplastis. were examined for 
antibody titers against EBV. Only ‘those with Burkitt. tumor, infectious 
mononucleosis, and nasopharyngeal ‘carcinoma were found to possess high 


antibody titers. 


Significance to Biomedica 1 Research and the Program of the Institute: ; 
Since this project is located in the Far East, comparative data acquire ad in 
Orientals complements. observations made on Caucasian populations. The 
Princiral Investigator: has yerified observations made in this country and 

in Europe on the distribution of. antibody to Epstein-Barr virus in different 
neoplastic diseases,. and is: also engaged in, Studies on cumors in Orientals 
which” are relatively rare in bee country. 


Proposed Course: The Pees ongoing studies related to 
the determination of virai reverse transcriptate activity and virus- 
related nucleic acids in human mammary. carcinoma. 


Date Contract Initiated: May 2, 1969 


Current Annual Level: $40,000 


tZ3 


BAYLOR COLLEGE OF MEDICINE (PH43-68-678) 
Title: Studies on Viruses as Relatec to Cancer 
Contractor's Proiect Director: Dr. Jogeoh Melnick 


Proiect Officers (NCI): Dr. Robert. A. Manaker- 
- Dr. Michael 4. Chirigos 


Obiectives: To determine the relationship of viruses to selected neoplasias 
and their significance in the neoplastic process. 


Major Findings: The aon ieat ion of the Cr 51 release cytotoxicity test has 
demonstrated that the sera of leukemic children contain low levels of 
‘antibody reactive with their autologous peripheral blood leukocytes taken 
Guring relapse but not to their leukocytes taken during remission. 
Preliminary studies suggest that cytotoxicity tests may permit specific 
detection of herpesvirus type 2 antibodies in sera absorbed with cells 
infected with herpesvirus type 1. The method may be of value in studies on 
the relationship of HSV-2 to cervical carcinoma. Present testing procedures 
show the incidence of antibodies to HSv-2 in’ Caucasian and Negro women in 


he Houston area to be more than twice that in control women of similar ages 
na social levels. 


Comparative studies on HSV-1 and HSV-2 showed a. 70% homology between their, 
DNAS. Recombination experiments cn temperature sensitive (ts) mutants of 
ea V-i falz ing into-8 compleme ntation groups revealed recombination .. 
reauencies of up to 50 percent with complementi ag mutant pairs. Non- 
conpieneneine pairs either failed to ‘recombine or recombined in low 
frequencies. A defect in some ts mutants in ability to induce synthesis of 
thymidine kinase was independent of the ts defect. At the non-permissive 
temperature, one HSV-1 ts mutant accumulates a polypeptide (C-3). This 
offers the possibility of determining the role of this polypeptide in 
herpesvirus replication. Thirteen ts mutants ef HSV-2 are under study. 


V 


Seventeen papers were published during the past contract. year on research 
conducted ‘under this contract. : 


the Program of the Institute: 

is con nee provides a progressive program of research to determine 
possi ible etiological des 8, qroprese of viruses to numan cancer. Evidence of 
possible relationships has been sought by the study of the immune responses 
of patients and their associates to tumor antigens. Important contributions 
to Program have been made by the contractor's investigations on genital 
herpesvirus type 2 associations with malignant carcinoma of the cervix. The 
impertance of herpesviruses in necplastic precesses is evident from the 
recognition of lymphoproliferative diseases induced by herpesvirus infections 
as well as a strong association with the development of carcinoma. This 
contract provides for fundamental studies on herpesviruses which may be 
inveluable as the role of these agents in precipitating oncogenic processes 
is further defined. 








Proposed Course: The studies relatir 
studies on herpesviruses as agents o 
will continue. 


o childhood leukemia and intensive 
apparent importance in oncogenesis 


Date Contest Initi catads June’ 27.-.2963 
ee 
Current Annual Level: $754,000 


COLUMBIA UNIVERSITY (mH-70- eon) 


Title: Replication. OF. Oncogenic RNA Viruses and its Relation to 
Human Cancer 


Contractor's Project Director: Dr. Sol Spiegelman: 


roject Officers (NCI): Dr. Timothy O'Connor 
Dr. Robert A. Manaker 


Objectives: To study ‘RNA tumor .viruses at molecular levels to elucidate 
mechanisms whereby they induce neoplastic transformation of cells and to 
apply this knowledge to; the determination of viral relationships in human 


neoplasms and ultimately to ‘the. selection of measures for control of the 
HECPSES ERE process. / 


Major Findings: © ‘The RNA-dependent DNA polymerase activity was SeoGun in the 
virions of eleven different groups, of 3NA viruses that cause leukemias or 
sarcomas, or have been associated with mammary tumors, in different: animal 
species. A DNA-instructed polymerase activity was also found in the. 
virions of all oncogenic viruses examined . By using synthetic polynucleo-— 
tide duplexes, it was. established . that. oncogenic viruses contain DNA : 
polymerase activities directed by single- and double-stranded RNA, double- 
stranded DNA, and DNA-RNA hybrids... These activities were shown .to be 
eee ‘bya single enzyme. Avian myeloblastosis virus (AMV) reverse « 
transcriptase gave greater dT-primed ‘Synthesis with poly rA-than with 


snoty dA strands. This appeared to be a means of distinguishing this 


enzyme from the normal cellular polymerases. By this criterion, enzymic 

activity was detected in over 120 leukemic buffy coat specimens and in none 

ci 70 buffy coats from normal patients nor in leukoproliferations in | ; 

diseases other than leukemia. Similar polymerase activity was found in 

embryonic tissues of animals and man. The highest activities were detected 

in tissues obtained early in embryogenesis. Further experience showed that 
very proliferating cell has an elevated response to a dC:dG template, but 
et all respond to dT:rA and rA:rU. 


3 e ff 


The purified reverse transcriptase from: AMV. was shown to consist. of two 
subunits of 110,000 and 69,000 molecular weight respectively, and to be 
free of ribonuclease and DNA endonuclease activity. 

The search for enzymatic evidence of oncogenic RNA viruses. in human milk, 
plasma or tissue is complicated by the. low viral..content in the presence 


125° 


et 





of large amounts of enzymatically active debris. A procedure was developed 
whereby the presence of reverse transcriptase and 70S RNA could be 
demonstrated in such specimens. The method demonstrated that particles 
detected in human milk possess these two Features characteristic of RNA 
tumor viruses. ze 


Labeled DNA complementary to oncogenic virus RNA provided. a probe to 

search for RNA in tumor tissues homologous to nucleotide sequences in the 
viral RNA. RNA extracted from the polysome fraction of 19 of 29 specimens 
of human mammary carcinoma tissue hybridized with the DNA probe prepared 
from mouse mammary tumor virus (MIV) RNA but not with DNA complementary to 
AMV or Rauscher mouse leukemia virus (RLV). No significant hybridization 
was detected between MTV DNA and polysome RNA extracted from normal adult 

or benign breast tumor tissue. Further study showed RNA nucleotide sequences 
homologous to RLV RNA but not to AMV RNA or MTV RNA to be present in the 
polysome fraction of human leukemic white biood cells and of human sarcomas. 
No such RNA was recovered from control tissues. — 


Ten recent publications appeared or are in BEcee descr thing ene observations 
made in this laboratory. 


Significanceto Biomedical Research and to the Program of the’ Institute: 
This contractor has pursued a systematic course ef research to develop. and 
apply molecular biological methods to demonstrate viral relationships to © 
human tumors. The observations made open new avenues for exploration and 
development in the study of virally~induced oncogenic processes and their 
relationship to the‘spontaneously recurring neoplasms in man. "aes 





Proposed Course: The investigations underway will be continued to 

acquire additional data on the polymerase activities detécted in: normal | 
embryonic and tumor tissue. The initial studies on the-existence of RNA 
nucleotide sequences in polysomal fractions of human tumor cell which are ( © 
homologous to the RNA of ‘known animal tumor viruses require further : 
investigations to determine the significance’ of. the observation and Sepa or 
of the primary work to other human tumors and virus. Sys reuse es 

Date Contract Initiated: Oetoter 29,1969 


Current Annual Level: $800,000 


CORNELL UNIVERSITY: (NIH-71~2508) 
Title: . Leukemia Studies in the Cat . see 
Contractor's Project Director: Dr. Charles. Rickard 


Project Officers (NCI): Dr. Michael A. Chirigos 
' Dr. Robert A. Manaker 


Objectives: To determine mechanisms for transmission of oncogenic viruses 
in cats and to investigate the possibility of natural infection of humans 
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nd 


by feline viruses. 


Major Findings: A suspension ‘type culta re of thymic cat: tissue has 
continuously produced FelV of high par icle count per unit volume. Virus 
was supplied to other investigators was used for studies on the group— 
specific antigens of the virion. an ens nave been purified by preparatory 
electrophoresis and Sephadex chromatography for use-in preparing serological 
reagents. ‘These reagents are considered sufficiently specific for use in 
sensitive tests to attempt: to demonstrate the presence of gs~3 or feline 
gs-specific antigens in haman* cancer. cells 
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FeLV from clones of “infected cells was used to produce antisera to fresh 
undisrupted virus particles. Quantitative assay systems for virus | 
infectivity. were compared. Neutralization tests showed that many normal or 
leukemic cats have serum antibodies -neutralizing sub~group A virus. Tests 
will be conducted to test: human sera for “antibedy against each serotype of 
the feline C-type viruses. 


Some cats with leukemia or related necplasms have precipitating serum 
antibody reacting with-an unidentified antigen of cat leukemia virus. Sera _ 
from some clinically’ normal cats and some cats in the SPF colony free of 
conventional cat viruses possess similar precipitating antibody. The 
antibody appears to-bé passively trans itted through colostrum. Precipitin- 
positive sera from normal of:-SPF cats reacting ‘with this antigen do not give 
a line of identity with antisera against gs-~interspecies or feline gs~ species 
gat igens” when set cup in agar gel tests against | disrupted FeLV. The — : 
significance -of. ans. ammsnb pres testi action will be sought...’ 
Sera of 8 aoraee cats! whan: were pets of humans with leukemia were negative | 
in tests for infection=by the known-Tel né leukemia viruses. A> feline virus * 
was isolated froma cat with lymphosarcoma which was the pet of a human 
leukemic. In gel diffusion tests against. the undisrupted virus isolate, 
another FeLV serotype, a feline sarcoma virus, and feline group-specific 
antigens, a five-fold concentrate of the human patient’ s plasma. gave 
negative results. Sera from 3 members of the patient's: noueeo te were also 
negative. 








Crandell's continuous feline sepia! cell line (CCC) was found useful for. 
assay of FeLV, FeSV, and MSV(FeLV DEAE-dextran pretreatment enhanced 
focus formation. The CCC line shown no: evidence. of “spontaneous” 
C-type virus production or gs antigens. 


For experimental. enduction ee canine lymphosarcoma by FeLV, age susceptibil- 
ity is a critical factor. Puppies.become ‘refractory within 2~3 days after 
birth. Time to tumor is substantially decreased by in utero inoculation, 
and virus can be demonstrated in the neoplastic tissue. No virus was © 
detected in puppies born to a female inoculated with FeLV 9 days before 
delivery Susees ENE that Erensptacents: infection does not occur. 


In other studies it was: . gound that. fetal of neonatal dogs inoculated with 


feline liposarcoma virus developed no neoplasms, ~ Myelocytic leukemia was 
transmitted from a spontaneous case in a cat to 2 kittens which developed 
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myelocytic leukemia with abundant C-type particles after 9 months. This 
virus was inoculated into fetal dogs 16 days before birth. At 5 weeks after 
birth, there was no evidence of transmission. Fetal inoculation of cats 
with canine transmissible venereal. tumor and canine mast cell. tumor was 


accemplished. Animals are under observation to determine possibility of 
rescue on oncogenic dog Vi irus genome . by the cat. 


br 


: 1 


to Biomedical gosean th and the Proeram of the Institute: 








Significance z 

The cat offers opvortunity to determine mechanisms. of infection and 
perpetuation of oncogenic viruses in a natural population. Comparative 
scudies between viruses naturally afilic ae different animal species can 
contribute to an understanding of mechanisms involved in virus-induced cell 
transformation. . The cat viruses infect niud peprodueeylt cells. cf animal 
nea other than the cat, .as well as. in human cells. Since: the cat is a 


oO 
oO 
oa e 


on household pet, and viral relation ships in. spontaneous neoplasms have — 
not Aye been completely defined, further studies are necessary to determine 

whether cat viruses may infect humans, particularly children, by contacts in’ 
the household. 


Proposed Course: Highly specific antisera. to the feline viral antigens will 
be prepared. Serological tests will be epplied to experimental.and natural 
cat populations tc obtain evidence for possible horizontal transmission of | 
virus infection. . Human sera will be tested against the different strains of 
virus for evidence of human infection. In spontaneous.neoplasms of the cat 
where there is no evidence of the presence of recognized sub-group viruses, 
efforts will be made to determine whether an orgies Seeeoo sub-group is | 
involved. Virus detected or induced in feta issues will be compared: with 
the recognized serotypes. Selected canine Seer teie will be studied by» 
‘different techniques to.determine whether the presence of virus may be 
recognized. Collaborative studies. willbe conducted with other. investigators 
for evidence of antigenic relationsips between. neoplasms. of..dogs -and. ‘human 
patients. The only virus known to produce mammary tumors experimentally 
is the mouse mammary tumor virus as an important tool..for. further investiga- 
tions. > ae . 


Date Contract Initiated: June 23, 1965-00. , faxe' oe 


Current Annual Level: $445,500 


ALBERT. EINSTEIN COLLEGE, OF. MEDICINE (NIB-7 51) 


Title: Studies on the Molecular Basis oz Viral Caen etna 


Conceactoe: 8 Project Director: Breeds Thomas. August 


Project Officers (NCI): Dr. “Timothy 0! "Connor 
, Pe. Dr. Robert. A.. Manaker 


Objectives: To determine the molecular events involved in the adsorption 


and penetration of oncogenic viruses into host cells, in malignant transfor- 
mation of cells, . and in viral replication. 
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Date Contract Initiated: April 26, 1971. 


Current Annual Level: $536,000 


HAZELTON LABORATORIES, INC. (NIH-69-2079) 


ee tanner aaah kpc oc pm an aes i a ke aeneieimrten' 


Title: Studies on the Etiology of Canine Cancer 


Contractor's Project Director: Dr. Erling M. Jensen 


Project Officers (NCI): Dr. Michael Ae Chirigos 
; Dr. Robert A. Manaker 


Objectives: To determine whether anv canine cancer is cdvisad ‘by viruses 
and whether there is any possible etiological relationship between canine 
and human cancers. - 


Major Findings: A common antigen in several specific canine sarcomas was 
detected by immunofluorescence tests with sera from the tumor-bearing and 
other sarcomatous dogs. Successful transplantation of a canine mammary 
carcinoma was achieved by inoculation of. beagles in utero. If. continuous 
passage proves possible, the tumor will provide a “valuable system for . 
studies on viral etiology, therapy,. and possibly hormonal. influence on tumor 
development. Cells of a canine osteosarcoma inoculated into kittens in 
utero were recovered after birth of the animals and placed in culture. 
Attempts are underway to determine whether this procedure activated virus 
production. 


A convenient, quantitative infe etivity focus. assay for feline ‘virus was 
developed for studies using feline leukemia viruses in attempts ‘to recover 
defective viruses from canine tumors: Treatment ‘with - BUGR and IUdR was 
introduced in attempts to induce virus release from. canine tumor cells.. 
Exposure of XC rat cells, which have been. routinely used to. titer murine 
leukemia viruses, to BUdR activated virus production. Two. viruses appear to 
be present. 


Studies were initiated to evaluate the effect of combined heetherauy and : 
nonspecific immune stimulators on spontaneous lymphosarcoma in dogs.- In. r, 
some preliminary tests, streptonigrin was used to determine its inhibitory 
effect on dog. cells infected with feline leukemia ‘virus. Even at toxic 
drug levels, the reproduction of the virus: ‘was not eliminated. -Focal areas . ae i 
of morphological change were observed in the canine ote: exposed. to - 

SPEED CORY CIES: : 


Significance ‘to Biomedical Research and the Program of the.Institute: 

Study of canine neoplasms for evidence of viral associations is important 
in several respects. Since humans are in close contact with canine pets,, 
the possibility that they may be exposed to a canine tumor virus must: be 

‘investigated. In contrast to the cat and mouse, viruses are not regularly 
shed by canine tumor cells. An analogous situation exists in the human. 
The dog provides an excellent experimental animal to determine the presence 
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“such viral relationships to cancer in’ the dog can be firmly established, 


. Project Oftiocea. (NCI) : Dr. Charles W. Boone © 


Objectives: 


of covert viral inféétions contributing to: neoplastic. transformations. If 


the dog will provide opportunity. to study the mechanisms for transmission “eye 
of infection, virus—host: relationships, and evaluation of control measures. 
In this respect, the dog would be one of the best models for human cancer. 
Proposed Course: Redirection of the effort in this laboratory is being 
considered to utilize the facilities for more intensive study on tumor: 
viruses, a more concentrated effort on viral relationships to canine mammary 
carcinoma, and evaluation of immunotherapeutic SPpEoRencs, to, control of 
naturally occurring neoplasms. 


Date Contract Initiated: May 26, 1969 


Current Annual Level: $400,000 


JOHNS HOPKINS UNIVERSITY (NIH-71-2121) 


Title: Herpesvirus. iecigens and Virions in Neoplastic Cells, from Squamous | 
Carcinoma of. the: Human Cervix 


Contractor’ s a Project. Director: Dr. L. Aurelian 


oe ner Ay _ Manaker 







7 imate: objective of ‘this ptoject. ‘is the ‘aévelopaient: pea 
evidence for/or against virus as a factor in the etiology of carcinoma oe 
the human- utérine’ ce ix. The immediate objective is the identification of - ie 
Herpes eduplee virus type II (aSV=2). antigens: and ‘virions: in tieoplastic celle. 

















Major Findings: | ‘Over. 90% 6£ patients with ‘epithelial’ atypia, caréinoma in “ | 
se or “invasive: carcinoma of the cervix possessed antibodies to -HSV=2 oe ea 
in contrast “to: “positive findings in, only. ‘55% of a “matched - ‘control population. See 


‘HSV-2 antigens: were detécted in the cytoplasm of exfoliated: ‘dyskaryotic cells 


of cancer patients by immunofluorescence. In tumor biopsies, no evidence of: 
virus particles or antigens were detected. Cultured cells from a cervical 
carcinoma could’ be induced © to release. ‘virus ae Taising: the pH of: the = 
culture medium.” : 


Si nificance. to Biomedical Research andthe Program of the Institute: © 

An important question: relevant to total’ program*is whether Herpes viruses are 
directly responsible for oncogenesis or whether infections activate a pres 
existing premalignant state. The Special Virus Cancer Program is concentra-"— 
ting on studies of neoplastic diseases in man and animals in which Herpes 
virus involvement has’ been demonstrated in order to define a’ specific role, 

if any, for this group of viruses in the neoplastic process. If genital 
Herpes virus. infection can be definitely shown .to be .a factor in the 
development of cervical neoplasia, appropriate control*measures may be 
developed to reduce the Ancidence of this cancer in man. 
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Proposed Course: The contractor will compare antigens in cervical carcinoma. 
cells with those induced in Hep-2 by Herpes simplex. virus type I and Il. 
Work will continue on the characterization of HSV-2° antigens present in 
exfoliated” cancer cells from patients with cervical cancer, © 


Date. Contract Initiated: May 55-1971 - 


Current Annual Level: $92,000 


KAROLINSKA INSTITUTE (NIH-69-2005) 


Title: Studies on the Significance of Hérpes- type Virus in the Etiology . 
of Some Human Cancers 


Contractor's Project Director: Dr. George Klein 


Project Officers (NCI): Dr. Charles W. Boone 
Dr. Gary R. Pearson 


Objectives: | (1) To obtain additional data on EB virus-host interactions. 

(2) To investigate host immune responses to tumor antigens. (3) To study 

the regulation »f C-type virus expression in defined systems. . (4) To . 

investigate cell mediated tumor immune reaction mechanisms. in “vitro and. 

in vivo. ei ne : : t 


Major Findings: EBV related research: membrane antigeus, early antigens 
and virus capsid. antigens mediated by EBV have been studied in established ut x 
lymphoblastoid ‘cell lines. Inhibitors such. as mitomycin C increase the. 
amount .of antigens’ detected by immunof luorescence. . Mouse. ‘lymphoblastoid. cell 
hybrids.., have made it ‘possible to. determine whether | the presence of EBV DNA © 

is dependent on one or several chromosomes. BUDR labeled cells were ‘super- 
infected with tritiated thymidine labeled virus and..the heavy cell DNA was. 
recovered and. -exainined for ‘associated EBV. No evidence. of. integrated. EBV 
genome was found... The ‘incubation of tumor cells with. serum from patients 
with. lipo-, fibro-, oesteo-, and neuro-sarcoma inhibited the stimulation ‘ain- 
one autologous Ayaphoey ter ~fibrosarcoma combination. - ; 





Significance to Biowedical "Benearch, and the Program of ‘the - Institute: Oy ae : 

A major effort of the Special Virus Cancer Program has been the study of the ae 
viral involvement in the etiology and course of Burkitt's tumor in man. 

Research on the,,relationship between EBV infection and the onset of Burkitt . 
tumor, the development of EBV-coded : antigens in infected cells, and the ~~, 
analysis of the immune response to Burkitt tumor is therefore highly .~ 

relevant. ‘to: total program. 





Proposed. Course: “The, contract effort will continue. essentially as described 
above. : 


Date Contract Initiated: .April 9, 1968. 


Current Annual Level: $90,000 
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LIFE SCIENCES ING: (PH43-69-63) oth oes 2 ee hae ee 


$e Ses foe, oe ; ex? oe a > 


Title: Studies on: Mares s Disease as a Model for ‘Hetpesvitis Astociated 
‘Oncogenesis: a 


Contractor's Project Director: Dr. Jack Frankel 


‘Project Officer: ct) + “Dr. Gary Pearson 


. 


Gbiectives: ‘the “eijectives of ‘this project ate (1) to determine the exact 
nature of the role of the herpesvirus associated ‘with ‘Marek's diseasé in the 
etiology of this: disease, i.e. whether at: is direct, or indirect (e: g. by. 
interacting with some” “other: agent, or by activating a covert, viral -oncogene~_ 
the Huebner hypothesis) ; (2) to establish Marek's disease as a model system 
for herpesvirus associated oncogenesis, using reagent grade SPF avian . 

hosts (free of overt: leukosis virus and’ othe? “pathogens) 3° and /-(3) to operate 3 
an avian virus testing ‘laboratory for tionitoring™ ‘both hosts and viral : 


materiais used in experiments - for ‘freedom from extraneous varteess , including nel 
infectious. leukosis virus. 9 : cae 





Major Findings: ‘In. vitro interference’ ‘Studies were “céiiductéd- with: new 





‘standard poois of a an avian leukosis virus (RAV-2)" and ‘€ell: frée Marek's” 


disease herpesvirus (MDHV) . The results showed that a marked reduction 

in MDHV foci occurred in ‘primary and ‘secondary cultures. of LSI+SPF CEF cells 
infected with RAV-2 and “superinfécted- “with: MDHV. Préliminary interference 
studies also were performed: in conventional chickens. When embryonated 
egg: were inoculated with RAV-2 and the*¢Hicks superinfected™ ‘with MDHV by: 
inoculation or contact with infected chicks, a marked decrease in MDHV 
neutralizing’ antibody titers occurred. In ‘another™ interference’ test > oe 7 : 
performed in’ ‘vivo,. deaths of LST-SPF chickens ‘infected with both Rowig® *garco= : | 
ma virus (Bryan) (RSV) “and MDHV2wére. delayed: three to five’ days as compared — 
to chickens infected with MDHV- alone. ~The latent’ “period to” development” ‘of 
the RSV-induced wing tumors was decreased. “by” oné ‘day in groups inociilated 
with both viruses. Following” infection of conventienal chicks with ‘ORV, 
infectious MDHV could be extracted from feather follicle epithelium 11 

days after infection. Viral antigen was’ ‘demonstrated in feather follicle 
epithelium-13 days later and persisted for at least" 56 days;: antibodies © 

were not detected until 49 days had» elapsed. “These results were in agreement 
with data from previous studies-in which MD tumor cell suspension “were: uséd | 
as inocula. Inoculation of LSI-SPF Chicks with’ the GA isolate of MDHV - 

obtained from another source, and with a passage history differing from that 

of the GA isolate of MDHV used in these laboratories, resulted in the same 
pattern of early mortality. The studies were performed in MDHV- contaminated 

and isolator environuents both with cell-free and cell-associated virus. In 
marked contrast to the results, no mortality occurred amongst LSI-SPF chicks: 
housed in an isolator after inoculation with the cell associated HPRS- 16 

isolate of MDHV. However, MDHV was recovered from extracts of skin and 

feather follicle epithelium from these’ chickens five weeks after: dnoculation.: ">. 


Passive immunization of LSI-SPF chicks with MDHV antiserum resulted in a 
marked decrease in the characteristic mortality rate induced by inoculation 
with MDHV.. These chickens were housed in MDHV contaminated environment. On 
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the other hand, administration of the same antiserum. and. MDHY challenge 
to LSI-SPF chicks housed in germfree isolators did not result in any 
evidence of a Protective. effect. : 


Preliminary studies tine to the pathogenesis of Marek's disease in 
LSI-SPF chicks housed in isolators and infected with cell-free, MDHV- was . 
studied by sequential changes in histopathology. The results showed a 
marked progressive hyperplasia of the reticuloendothelial tissues. which 

was seen most prominently in the major lymphoid organs (thymus, bursa of 
Fabricius and spleen). In the terminal. stages of the .disease, the lymphoid 
tissues were completely. replaced Uby. reticular cells. to.. the exclusion of 
recognizable lymphocytes. There was also. a ‘complete replacement of adult 
lymphocytes by reticular cells in all organ where perivascular, foci of me 
lymphocytes are usually seen. 


Significance to Biomedical Research | and ‘the Pro cam of the Institute: 

No satisfactory animal model is ™ ‘currently available for. studying. the exact 
role (i.e. whether. direct or indirect) of. herpes-type viruses “in the 
induction of neoplasia. Since herpes-type virusés are associated in. very . 
high frequency with two types.of human cancer, namely Burkitt's lymphoma 
and post-nasal carcinoma, an animal model system for. developing ee 





to and guiding studies. on. the human. problem is urgently needed: 


Since Marek's disease ‘of chickens is. also. associated. with: a ye cariaiel 

(MDHV), and this virus can now be. isolated and, worked with, Pyetematicalty . 

in the laboratory, it seems likely that this. chicken disease can be ee 
developed into, the desired laboratory, model. _ sed a 


Proposed Course: “Investigations. on. interference and ‘enhanrement, interactions. gene? 
between, various. MDHV, isolates. and: other viruses, such as avian leukosis and - 
other adventitious agents, ‘both in. vitro. and in. viv VO.. ‘will be continued:,: - 

The relative importance of cell ‘mediated and ‘humoral. Ammunity. will te . 

investigated. in experiments designed to. closely follow the development. cand 

regression , of MareK's diséase in, LSI SPF. and conventional birds. .. 


The nature of the ‘aigferent’ responses. “oF. ‘Lst- SPF chickens to fnooulation’. a 
with a variety | of. MDHV. isolates will be investigated in terms of virology, — 
immunology and pathology... A comprehensive study. to determine the inter- 
relationships between virus source,..dose, host, age, route of inoculation 
and type of chicken as related to virulence, and igaumocompatence will be 
performed. : 


Date Contract Initiated: November, ae 1968 


Current AnnuaiLevel: | $458, 600 


MASSACHUSETTS GENERAL HOSPITAL (NIH~71-2174) 





Title: Characterization of Nucleic Acids of the Avian Myeloblastosis .Virus 
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Contractor's Project. Director: Dr. Paul C. Zamecnik  . Uae in ae 


Prej 





ect Officers (NCI): Dr. Timothy E. O'Connor 
highs : De Robert, A. Manaker. aor 


Objectives:. To. anatyze: “hie ae levoupss and. deren leeutar’ sequencing of 
the large molecular weight. RNA.of.avian myeloblastosis virus. (AMV) and 
to aaah ee the minor: base composition: of the: transfer RNA, of: AMV... 


Major Findings: High noieéidar getne ‘RNA. was, “prepared. from. AMV to Se 
determine the nucleotide sequence: of..the molecule adjacent to. the terminal, . 
ends. At present, only the 3'0H. terminal nucleoside.has been: determined. 
Adenosine was found to be the predominant terminal residue, followed by. 
cytidine. Uridine comprises 15% or. less.of the terminal residues ‘in Ehese 
experiments. The main. impediment to sequencing. this. RNA has been. the © 
highly heterogenous . character of the material as. ‘isolated. - The. purest 
preparations. of 35 S material to date contain. at. the 3'OH, end. 67% adeno- . 
sine’ and ‘15%. cytidine. . Since, avian: tumor viruses; as well. as. other oncorna 


-wiruses are known to be mixtures of closely related viruses, end group 
studies may indicate the predominant type of. virus present in a mixture, - 


although related viral species may also have the same terminal’ sequence. 
These results are not in agreement with others who have reported the. 
3'OH end to be uridine. 


A comparison was made of the base composition of tRNA from, AMV with. that . 
from Cofal-negative chick liver and from infected myeloblast” “CRNA. 

Small but significant . differences. in content of major. bases. are present. 
between virus and host cell tRNA. . More. striking. 
certain minor bases. In virus tRNA, lower levels of all ‘modified pyrimi- 





' dines (except pseudouridine) and levels. of.all methylated guanines are. 


higher than in the host cell tRNA. AMV tRNA has all Winor basés’ so’ far 
found in host tRNA and no evidence exists of. additional bases. cin, AMV - 
tRNA. However, a number of minor bases have not yet been assayed by 
this method. The content of 3-methylcytosine in the virus is 1/5 the 
level in the cell. This is.a rare: minor, base. present in but. A2r25% of | 
individual hast. ‘cell CRNA. molecules. . : : 


Recent findings suggest that the "70 S-associated" 4 S RNA contains in 
addition to the 4 major bases, the minor bases:. pseudouridine, oer 
uridine, and 5-methyleytosine. Other, minor. bases, may, be present.’ : At. 
this time it is reasonable to infer. that. this 4 § RNA can. qualify as 


tRNA. Preliminary work. showed adenosine £9, be the predominant, terminal . 
nucleoside. ; 


Fifteen primary. and “secondaxy. duende: of spleen. ‘calls from Hodgkin’ Ss. 
patients were pulsed: with, ‘3H-uridine. and five cultures with 3H=thymidine.. 
Upon centrifugation | of culture fluids, radioactivity . occurred . din the 1.16 
region. Pelletized. fractions from . the sl. 16.xregion were examined. by. 
electron microscopy. and | particles, suggestive of C-type. were seen. 
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Significance to Biomedical Research and to the Program of the Institute: 





The elucidation of the nucleotide sequences of the 70 S RNA of -AMV and. 
other oncogenic RNA viruses may reveal segment active in specific 
functions and as binding sites of viral polymerases or inhibitors 

‘thereby increasing our knowledge of transcription: processes. .. Elucidation 
of the differences*in tRNA-encapsulated in’ vifions. and: those present in. 
normal and virus-infected. cells may‘ show how ‘virus “infection : ‘dominates. 
translation as well as transcription processes. Hodgkin's disease 

has been suspected to be virally-induced.. Recent observations: ‘suggest’: 
this may be true: An excellent ‘opportunity exists in this patoratory) 

to TaVESESSEES viral relationships: in: ‘ehis* ‘disease. 


Proposed Course: The analysis: of saciaotide seduces at terminal ends ~ 
of large molecular weight tumor virus’RNA will continue. A’ wore’ detailed 
analysis of the minor bases of AMV tRNA will be conducted.’ The‘minor © =: 
base constitution of the 70 S-associated: 4 S RNA of AMV will ‘be scrutinized. 
Pilot: studies on viral’ associations with Hodgkin’ s eee eoese will ‘continue. 


Date Contract Initiated: iene 295 1971. 


Current Annual Level: $95, 790 © 


MASSACHUSETTS GENERAL HOSPITAL eee 


Title: Activation of: oncdgentc: ‘Viruses and: Induction’ of cancer by 
Taminolbgic: and: Non emma linet. Methods ees 


fale 








Contractor's Pro: ject “Dizestor? ee Riche Black 





- Project Officers (wer) + * Dr. Aad ecbdur om s ws ees fe, ai ae 
oe. ‘Dr. ec ohae cateteon Sees ee 


Objectives: To determine the relativivships’ ‘between chronic’ allogeneic 
disease, immunosuppression, and interferon inducers on the activation 
of covert eat ecreene ee RNA UAERESE 


4 


Major Findings: © The’ graft versus host reaction (OVER): in Viwo-.and its 
in vitro counterpart the mixed” Lymphocyte ‘culture (MLC) "were used in” — 
this study. ‘Test: systems ‘were’ assayed for-virus ‘by the Klement’ XC and- 
Bassin S+L-techniques. ‘The test’ systems ‘included: (1) Spleen ceils: 
from (C55Bl¢ x DBA) Fy, mice (hereafter called BDF]), either assayed 
directly, or cultured for 3 days in vitro. (2) Spleen cells from 
BDF, mice undergoing a ‘GVER (previously inoculated with “DBA/2° cells), ” 
directly or cultured for 3 days. in vitro.” (3) | ‘Spleen: cells fron oe 
(BALB/c x A/J) Fj mice (hereafter cailed CAFy), as above. ~(4) : ‘Spleen 
cells from CAF, mice‘undergoing a ‘GVHR ee inoculated ‘with 
BALB/c spleen cells, with or without mitomycin+C 2. (6) © Spleen 
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to seven day ‘old cultures - 


cells from CAF , BALB/c, A] d: ‘mice cultured separatély with or without 


pave daneee ete (EHS) , concanavalin-A _(con~A) or iododeoxyuridine 
(IUDR). ee 


Cultures: -were| “eewead for proliferation by. the addition: of 1 jei-3y- 
thymidine 4* hours before" ‘terihination® of cultures and assessed: by 
standard ‘liquid: scintillation ‘techniques. “ALL! cultures were’ ‘coded 
and pee for’ leukemia viruses g blindly: 











Activation’ of teukeunia: virus durin ‘the Gver.”’ ' Culturés of spleen eelis 
from uninoculated CAF and BALB/c. mice’ ‘were negative for leukémia viruses 
by the XC or Sti~ assays, or both in’ 15 of 16° experiments. However, 
cultures of spleen cells from CAF, mice previously inoculated with 
parental BALB/c. cells were positive fi ukemia ‘virus by the. oF assays © 
in 10/11 experiments; ; hi altures ranged from'101-2 to 
greater than 103-2 ‘FeID59 (0% ‘tissué: culturé infectious doses)/ml. 








in contrast to: the results observed with ‘CAF, cells,” ‘eukemia viruses 
were infrequently recoverable from ‘BDF y spleen cell preparations, and 


‘in 4 of 16 allogeneic spleen cell preparations. Titers in the positive 


BDF} cultures did not exceed oes 2 TCID 50/mt. 


Reena of Heniedie: viruses in a mixed 1 ee te cultures (MLC). Three 
of mixtures of BALB/c and CAF, spleen cells | 
were positive, for Leukemi ve by. the. xe or. SHL>. assays,” or both, in 












only 2.5°x control lev 
at a minimum “of ‘Sx - 


Relationship of shytohemagglutinin~induced blastogenesis to virus 
activation. ‘Eymphocytes: of CAFy;:BALB/¢, or A/J. mice culturéd-in ‘the 
presence of PHS underwent marked blastogenesis but did not release virus . 
following this” ‘treat “Similarly, ‘titers of ‘leukémia ‘virus from 
cultured spléen cells Of CAF, animals~ ‘undergoing a ‘GVBR* ‘were not: 
altered by PHA treatmé gv1.2 TCIDS9 per ml ‘with or without PHS). 





The proliferative r sponse of spleen = celis froin’ CAF, mice with the GVER 
to PHS was significantly less than that of normal CAF] spleen: eélls. 
Spontaneous blastogenesis in these cultures’ ‘during’ ‘the Ist day was 

2.8 * control values, but i below. co trols by Say. oi 







cultures raed eit 
poration. SLE OMY EEE: 





when cultured’ with: aig Yethe Beles le oe a pteliainary yepiaies * 
in addition IUDR- inereased ‘the: “yields from MLCs.- 
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These results would appear to be the first instance of in vitro activation 
of leukemia viruses by immunological” ‘techniques. Activation does not | 
appear to be solely the result of transformation of lymphocytes because 
PHA induced marked blast transformation in CAF, lymphocytes, yet 
activation did not occur. Furthermore, PHS did not increase the. titer 

of recoverable leukemia virus in. lymphocytes from: mice undergoing GVHR. 
Similarly, in vivo’ challenge of CAF; mice with sheep erythrocytes, allo- 
geneic cells, and Freund's adjuvant “did ‘not. activate leukemia viruses; 
studies using in vitro antigenic challenge of lymphocytes from immunized 
animals are in | progress. A non-immunological mechanism that could. activate 
leukemia viruses seems remote because of the failure to find virus release 
upon co-cultivation of car and minglyeinctteatel: BALB/c spleen. cellis.. 





since treatments which prevented cellular. Sabie ate ‘and. virus | 
activation, e.g., mitomycin-C treatment of donor celis, were aiso shown 
- to prevent the GVHR and lymphoma development. In addition, , none of 81 
BDF, mice developed a lymphoma following the injection of ‘DBA/2 spleen 
celis and in this combination leukemia virus. was infrequently. detectable 
in vitro or in vivo. | ; 


Activation or induction of murine leukemia virus from normal embryo cells. 


Primary embryo cultures were established: in-routine fashion ‘from mice 

of the following strains: Charles River. ‘Swiss cpl, spf | 5781/6. MI. 
Various. procedures . were. attempted to induce MuLV. from. these cells. The. 
presence of virus was determined by the XC test. Virus was recovered 
after 2 .weeks of. ‘leucine deprivation; a questionable positive XC test, was 
obtained with the 5-week leucine deprivation samples. . Att: ipts to induce 
MuLV from embryo cells following treatment. with mitomycin-C have not 

been successful. 














Significance-to > Biomedical Research arid, d the Pe gramof ‘the “Institute: — 


This contract contributes ‘important new ‘dn formation about the relation— 
ship between immunologic abnormalities and enhanced susceptibility, to 
oncogenesis of suspected. viral | origin. — A better. understanding between 

the two may be of value in the formulation ‘of. approaches to.. the “prevention 
of malignancies developing in the wide. range of humag disease 
associated with immunologic . abnormalities. a 





Proposed Course: The studies ‘compiccad etroaaiy suggest that lymphocyte- 
lymphocyte interactions ,can activate. leukemia viruses.in vivo and in 
vitro. The relationship. ‘to lymphomas. occurring in. patients. “with, auto- 
immune disease or transplantation reactions. is obvious. ‘The contractor 
will attempt re determine whether. virus is activated in ‘the: donor's or 
the recipient's ‘cells by ‘labeling techniques. and electron microscope | 
localization. Studies will ‘be continued to determine whether other - 
treatments activate covert virus infections: Lymphocyte-fibroblast 





138 


a 


and fibroblast- ~fibroblast interactions will be ‘followed for evidence of 
viral, activation, ‘and further work will be carried out on the induction 
of mouse leukemia. virus : ‘from normal embryo, cells. 





Date contdiiog’ platiatGh.” ‘sipteamay 1s) 1971 


Current Annual Level: $74,370. 





Title: Oncogenic ‘Virus ‘Research and Vaccine Development 





Goneaceae! s Pro thet mise Dr. Maurice . Hilleman — 


Project Officers (NCI): Dr. Robert A. Manaker 
“Mr. J. Thomas Lewin 


Objectives: To conduct investigations designed to develop vaccines or 
other agents effective for the Prophylaxis and ‘therapy for ‘human ‘neoplasia 
of suspected viral etiology. 

Major Findings: Multiple construction and renovation projects have been 
involved in the expansion and reorientation for this program, Remodeling 
of a laboratory," ‘physically | separated from the animal tumor: virus area, 
was recently completed” and ‘is in use for Herpes “simplex - type: es vaccine 


work. Two rooms (440 sq. ft.) in “Bldg. #43" ‘were “remodeled and equipped. 


and are in use for the* ‘germ—free™ ‘derivation ‘of. ‘kittens for the SPF cat 
colony breeding nucleus? ‘Plans were . completed for ‘the ‘renovation of nn 
half of Bldg. #65. (5; 940 sq. ft.) for housitig’an SPF cat “colony. and “' °° 
for housing experimental cats. - The construction and equipping of the 

new biohazard: containment building #26B “(12,096 sq. ft.)° “for laboratory — 
work is progressing on schedule. The projected completion date‘is ~ 
September, 1972. 


Tumor-specific celular vacciné development: The preparation ead ‘assay 
of tumor cell ‘wactines’ for: protective’ ‘efficacy in ‘the ‘hamster ‘model 
system was continued at a lower priority level: Testing “of adenovirus 
31 tumor cell fractions prepared by mechanical diccupeion of the ects 
and fractionation by- -differential centrifugation was ‘completed. 


“None of the vaccines’ ‘(erude cell homogenate, nuclear - fraction-w2t = 407 


Pater membrane fraction-w2t = 5 x ‘109 pellet, particulate, ftaction-u%t = 
1011 pellet, cell ‘sap-w2t = iol ‘supernate) °p 


- development of. tumors “when | they were ch lenged by inoculat‘ton ‘of viable 


homologous tumor cells. Work on* ‘the. ‘prépa ‘ation of two° “other types of | 
tumor cell antigens “was continued. Cell wmembranes were prepared froma 
adenovirus 12 tumor ‘cells by hypotonic extraction and were solubilized 


‘by sonication. “The sélubilized mate fal. was | fractionated ‘on 1 Sephadex 6200, 
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columns a the desired fraction concentrated by the Diaflo meubeade: 
technique. The first batch of test and control antigens is on test. 

for protective efficacy in hamsters. Preparation of additional batches 
of antigen for assay is in progress. Technology is still being developed 
for the preparation of adenovirus 7 tumor cell membranes by. flow sonicat— 
ion and flow zonal centrifugation. 


Investigation of the hogty tanunoioate response to nonprotective tumor ~~ ~ 
cell vaccines is being conducted in hamster-tumor model systems. The 
first series of experiments was designed to test the effect of inoculation 
of knowa nonprotective vaccines before, simultaneously | with, or aftér 
immunization with a known effective vaccine AS x 106 y-irradiated tumor. 
cells). Most of the experiments in this series are on test. Final 
results with one of the nonprotective vaccines, SV,,) tumor cell ghosts : 
prepared by hypertonic extraction, showed ‘that this vaccine did not 
interfere with the ability of the host to reject viable homologous 

tumor cells after vaccination with 5 x. 106 y-irradiated. SV4o tumor 

' cells. 


Attempts to render ‘nonprotective ‘SV40. tumor cell vaccines effective by | 
the administration of poly I:C before, simultaneously with, or after 
vaccine, single or multiple doses, or by different routes were not 
successful in the. hamster model system. 


Studies on the roie of fetal antigens in ‘cumor immmology are being 
conducted in the SVyo-hamster_ model system. In the first serjes. of 
experiment, yrir: adiated, 9-12 “day. Z tation fetal cells of. ‘multiparous 
origin did not protect adult male or female hamsters against tumor .... 
development when challenged with “5000 homologous | tumor. cells... Experiments 
are in progress wherein the vaccines were prepared from. primaparous 10-... 
day gestation embryos . nd are being tested in’ the SV49 .virus-newhorn hamster 
model system and in ‘the adult hamster—tumor fell, ‘Shallenge | Pyaten. with. 

a 2500 ceil challenge. doge. . ie : 


Virus vaceine development: This project is still in the initial stages. 
The work in progress is concerned primarily with basic needs such as 
virus propagation, virus concentration and purification, ‘preparation - ‘of 
specific antisera,,. cand establishment of routine assay procedures. . 


The KT (Kawakami-Theilen) strain of © feline Léukenta virus: (FLV) was 
routinely propagated in roller bottle (1 ‘liter/bottie) | suspension cultures 
of the virus-shedding FL74c cell line. ..Ten Liter lots of culture fluid. 
were concentrated (1000x) and ‘purified, by, flow zonal. centrifugation. 

and isopynic. centrifugation. on sucrose gradients. Modifications in.; 
technology are still. being. made to increase the purity of the. concentrated 
virus. Virus yields of ‘1013, virus particles/ml were renee ty achieved. 





In order.,to provide. an | adequate | supply. of healthy cats Pot. futuxe. experi- 
mental work, establishment of a specific pathogen-free cat colony was 
proposed, The first step, the germ-free derivation of the breeding 
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has been in progress. for two: “months. “ALL eight isolators are. aoe oe 


by kittens (16 females, 7 males)" ranging from i. to 8 weeks . in eee 





Si ade eases Biomedical Research and the Pro cam of the institute: 


If viruses are an essential element, in ‘the genesis of some bund. cancers, 
prophylaxis by vaccines to prevent or ‘minimize ‘inféction should provide : 
a rational approach to cancer prevention. This could be accomplished” 

by living. or killed virus.vaccines or. possibly by vaccines of purified 
virion sub~units. Although greatest benefit could be derived by pre= . 
vention of infections transmitted horizontally after birth, a potential 
benefit from vaccines may be derived, where viruses are transmitted 
vertically but do. not express their ‘full antigenic complement. Non- 
oncogenic viruses- may. function: ‘as: essential co-factors in expression - 

of neoplasia, and immunity “against such. secondary agents might prevent 
expression of the neoplastic state. In. addition, ‘vaccination with 
homologous virus in a virus-dependent | cancer may. enhance specific 

humoral antibody: or cellular™ immunity. This research “project « is of 
fundamental importance: to ‘total program. 


Proposed Course: . Efforts to prepare ‘tumor-specific cellular antigets 
for immunoprophylaxis of cancer and to study the immunologic response 
to such antigens will continue: “Tests: “with: poly I:C for’ adjuvant 
effect on ineffective cellular waccines will be completed. Work : 
towards development of a feline leukemia“sarcoma virus vaccine and 

a herpesvirus type 2 vaccine will be continued as rapidly as possible. 
If no problems arise, . the germfree. derivation of. kittens for the SPF 
cat colony should be completed: in’ several months 6225" 





Date Contract Initiated: March ly 1971 





Current Annual Level: ‘Si, 016, 000. 





UNIVERSITY OF NAPLES (NIH-71-2056) _ 

Title: Studies of Non—Virion Antigens 

Contractor's Project. Director: Dr. Giulio Tarro 

Project Officer _(NeI) Dr, Charles } Ws ‘Boone. 

Objectives: To determine whethiar’ Herpes simplex virus~epecdfic’ non-virion 
antigens occur in certain types of human tumors as evidence of the incor~ 
poration of viral genome in tumor cells. To search in human’ sera obtained. 


from selected cancer patients for the presence of antibodies which react 
ppceseace with herpesvirus non-virion antigens. 


Major Findings: To determine whether herpesvirus non-virion antigen 
produced early post-infection with the Schooler strain HSV-1 was strain 
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specific, six strains recovered from oral lesions were used to produce 
non-virion antigen. No non-virion antigen reactive with antibodies 
to the Schooler strain antigen was detected with- 4 of the strains 
while 2 reacted positively. . This antibody also did not react with. 

a type 2 genital herpes strain. In collaboration with Dr. Ariel 
Hollinshead the antiserum to HSV-1 non-virion antigens was found to 
react with soluble cell membrane antigens extracted from lip carcinoma 
and from cervical carcinoma. 


The eeatractor ‘has shown recently that the 4 strains of HSV-1 “do peoauce. 
non-virion antigens because antibodies induced in guinea pigs hyper- 
immunized with these strains react. with Schooler strain HSV-1 reference 
antigens. HSV-1. strains probably induce. mult -iple. antigens ‘of. ‘the non- 
virion variety in different concentrations accounting for. the. variability 
in reactivity in specific. systems. Antibodies have been prepared against 
HSV-2 non-virion antigens. These react both with HSV-2. antigens and 
antigens from most strains of HSV-1.. Apparently the component of. HSV-2 
antigens engendering antibody to HSV-1 antigen is present in insufficient 
amount in infected cells to be detected by the antiserum to the Schooler 
strain HSV-1 antigens. Therefore, to establish the role of herpes— 
viruses in certain human tumors, many.sera from patients with these 

- tumors must be tested .against these non-virion antigens, or antisera 

to these non-virion antigens must be tested against. antigens, of known 
potency from selected tumors,. because these antigens, while. capable. 

of stimulating antibodies, may be below. the Limits for detection by 

the procedures used. 





Significance to Biomedical Research and the Pro ram of. the Institute: 


Certain herpesviruses have been etiologically associated with. 1ympho- 
proliferative diseases in man and animals. Two other members of the 
herpesvirus group have been suspected to be of etiological significance 
in the development of the renal carcinoma of the ‘frog and cervical 
carcinoma in humans. This particular contract was instituted to develop 
serological reagents for detecting non-virion antigens expressed early 
after infection of cells by herpesvirus. . Such reagents would: be useful 


for evaluating the relationship of NEED SSVeEUBES to oncogenic processes 
in man. 


Proposed Course: The contractor will examine certaiii types of human — 
tumors for evidence of the presence of non-virion herpesvirus antigens 
and ‘search human sera from cancer patients for antibodies that react 
specifically. with the herpesvirus non-virion antigens. 

Date Contract Initiated: . April 9, 1971 


Current Annual Level: $30,000 
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OHIO STATE UNIVERSITY (NIH-69-2233) 


Title: Application of the Radioiodine Labeled Antibody Technique to 
Studies on Var peedudaced Tumors 


Contractor's Project Diveathe: Dr. David S.° Yohn 


Project Officers (NCI): Dr. Jack Gruber 
Dr. Virginia C. Dunkel 


Objectives: To apply the paired radioiodine Yabelad antibody technique - 
-(PRILAT) to the’ otter son ‘of virus-induced tumor antigens in human tumor 


cells. 


Major Findings: The paired radioiodine labeled antibody technique (PRILAT). 


-has been adapted for use in. serologic studies’ of human sera for antibodies - 


to mammalian. oncornavirus antigens’. ‘The ‘direct. ‘PRILAT © inhibition test 

has been used. Antibody (IgG) to ether-extracted FeLV or. MSV has been 
labeled with +41, and normal IgG of the Same animal species has been ~ 
labeled with *~*I and mixed in equal: protein concentrations. The fest. 
consisted of attempting to block ‘the ‘reaction of anti-FeLV or anti-MSV 
with formalin-acetone fixed cells’ ‘known’ ‘to contain oncornavirus antigens. | 
The same sera weré “tested by direct complement-fixation (CF) and ° by CF 
inhibition tests using soluble antigens obtained from oncornavirus 
producing cell cultures. | The latter tes s have been used to. test for: 
antibodies to the ga~3 mammalian | int 








Significance to Biomedieal Research and rhe progean of the Institute: 


This project was. “designed” to: ‘apply. PRILAT as a “very sensitive tool for 

the detection -of specific reactions: between humoral’ antibodies’ and tumor. _ 
cell surface antigens. ‘Because the: ‘method permits discrimination between 
specific and non-specific’ ‘binding of sérum globulins,» it is a valuable 

tool in the x study of: pune ‘tumor patseene: ; 


Beopo ead Course: This contract terminates on June 26, 1972, Important 
aspects of ‘the work Will be incorporated into another contract. OE 


Date Contract Jnitiated : sane: aie 1969" 


Current Annual Level: $90, 000° 
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OREGON STATE, UNIVERSITY (NIH-71-2175) 


Title: Studies on the Replication and Function of Nucleic Acids 
Isolated from Oncogenic Viruses ~ 


Contractor's Project Director: Dr. George 5, Beaudreau 


Project Officer (NCI): Dr. Albert J. Dalton ~ _ 
Dr. Ursula Heine nn 


Objectives: To study the enzymatic and biochemical chenabe: occurring 
during cellular transformation by oncogenic virus and to relate, these 
biochemical modifications to observable ultrastructural events and 
alterations. 


Major Findings: Chick eno cells infected with Mc29 tumor virus 
release virions into the culture medium. within 10 hours after. infection. 
In this short period the ‘cells must. establish the: necessary, biochemical 
reactions fot virus replication, and it: seems that some of. the heretofore 
inaccessible aspects of early virus infection might be examined. ‘The 
contractor has: chosen initially. to look at the fate of the nucleic acid 
in the infecting virion. and to look for and follow the. -development . of 

the virus-specific DNA petymeresc 2 in| the. cell infected with tumor virus. . 





appears to ba: aaseet cad ‘with ‘the dices catia There ‘is ‘little 
evidence for this enzyme increasing in the. cell, ‘prior. to release of: 
virus. Indeed, the tates accumulations are detectable 48 hours after 
infection. : : 


The contractor has studied the fate of the MC29 virus RNA within the 
infected cell during the eclipse period, of xeplication, when no: free. 
virus can be detected. MC29 wirus,. labeled with 3H-uridine, was: 

adsorbed to the cells and after) short. periods the, ell homogenates : 

were examined for 3H-labeled virus RNA. Initial: experiments have shown 
virus RNA in association with the poly sone fraction of the infected celis. 


Significance to Biomedical “Research and ito ‘the Prog cam ‘of -the Gmatdtute: 





This project was undertaken as a collaborative ‘study with investigators 
at NCL to determine the intracellular sites at which specific events in 
the very early stages of virus infection and replication occur. - Such 
information obtained on a defined virus-host cell system under controlled 
conditions is important for the interpretation and significance of data 
acquired: on other malignancies. 
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' The histopathology. of.the tumors: suggests interlacing. bundles.of: .. 


Proposed Course: | The: present, approach is. under. “evaluation. The. Wentine.. 
uation of this project will depend upon... the assessment of the data. 
acquired and possible : its in. technique.  ~, 





Date Contract initisced: June 28, aoe. 


Current Annual Level: » $33,640 





PENNSYLVANIA STATE “UNIVERSITY cur 70-2 









Title: Studies on, th Oncogenic. Potential. oh Defective Human. Viruses. 





ect Director: Dr, Fred Rapp eee . a 4 - 


Project Officers (NCI): Dr. Robert A. Manaker 


Dr. Jack Gruber — 











Objectives: To. ééndict _ a dysten Bic study. of the oncogenic . potential 
of defective’ human. viruses. ~ vo ; ee : baat 


aaloe Findings: 4 





. th ultraviolet. Gighe. These. pelle) ca 
were shown to: be ‘oncogenic “when drioculated into newborn hamsters. A 
number of these cell lines have been characterized and shown to contain 
herpes~specific gatigens. in a Proportion. of the cells. in culture. These.. 







that react” “with 9 


herpes ease 


for such virus been ‘detected ‘in preliminary een carried, out in. 
this laboratory. 





The tumors havea tendency to metastasize to the lung, liver, and kidnéy. — 











pleomorphic * ‘fibroblasts. th tumors | ‘composed. of poorly d £ferent. ated — 
anaplastic sarcomatous i 
musculature but did Roo! 


fibroblacta (HEF) fof 
Two of the new Hsv-2 ise 


Preliminary results suggest that they vio eines free e909 to ‘the’ ae? 
prev sously: described cutie tn cells. _{iekennn fe detect es 
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Hamster cells transformed by chemically inactivated HSV-2 have now 
produced tumors when inoculated into neonatal Syrian hamsters. Cells. 
derived from those tumors maintain the properties © of the parental 
lines concerning resistance to infection by HSV-2 while exppen ine: 
the replication of HSV-1. 


Attempts to activate HSV in human celis in which the virus is Aeteat 
using a variety of agents failed. Radioisotope experiments revealed 
that the latently infected cells contained parental virus DNA with. . 


about 5% of the input radioactivity recoverable. . In addition, similar 


latent infection of cells from patients with xeroderma pigmentosum. 
yielded extended latent: periods in“the presence of ‘ara-C before virus” 
began to be resynthesized after the inhibitor was removed. The overall 
results suggest that repair of the vitus genome may be necessary’ as a 
prelude to renewed eyatheots of infectious virus. _ 


Host dependent restrictions on HSV replication appeared to be eeuexiaiis 
pronounced at 39° C. Comparison of infectious virus yields at that 
temperature revealed that all HSV-1. strains tested replicated in hamster 
cells at the higher as well as at lower temperatures. ‘In contrast, HSV-2 
strains did not replicate at 39° C in hamster cells although the virus ; 
was able to replicate in rabbit kidney cells at that temperature. These 


results suggest fundatiental difference in ‘the replication of HSV-1 and 
HSV-2. : 








Further experiments. with EBV’ have , yielded-1 padgren that suggest. ‘that this 
virus is able'to interact with HSV-2 in hamster ' cell lines’ non-permissive 
for either virus. Doubly infected- ‘celis produced “HSV-2' antigens | and © 
synthesized inféctious virus more’ fectively ‘than cells” infected. only 





- with HSV-2 (where replication was” very poor). ' Neither EBV. antigens | 7 


nor infectious EBV was ‘detected in the ‘system. — ‘The ‘tole of ‘EBV in. 
enhancing the teplicatién of HSV=2 is being further studied. - 


pipet ieence. to peouee ices. Research | and tie aoetem of the Institute: 





The neoplastic response to oncogenic ‘virus infection is a slow process 
in contrast to: ‘common ‘vitally-induced- diseases. | This’ ‘project was, 
established“to determine whether common viruses, which are defective. 
in their capacity to induce a cytolytic cycle of repréduction, may 
establish a chronic infection terminating in neoplasia... This is an 
important aspect 'of Program. ‘Current observations have shown that, 

one virus, having been rendered idefectivé, ‘doés induce oncogenesis s 
in animal cells. This virus, a genital’ strain of hérpesvirus, is, oa: 
particularly important , since it has ‘been suspected to be related. £0, the . 
development. of’ cervical ° ‘carcinoma in humans. ” 

Proposed Course: The present atid’. will be’ continued to garther 
investigate in animals and human ¢él1s the relationships. of defective 
herpesvirus type 2 to the oncogenic process observed. Emphasis will 
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‘also be given to EB virus and . cytomegalovirus se to interactions 


between the Henece viruses.. 
Date Generace te cade, <Ochoher: 27, 1969. 


Current Annual ‘Level; $448,000 





UNIVERSITY OF PENNSYLVANIA (PH43- 65-1013) i 


Title: Research On Experimental aad. Natural Transmission iaL. Bovine 
Leukemia 


Contractor's Project Director: Dr. Robert Marshak 


Project Officers (NCI): Dr. Michael A. Chiviacs 
(. Dr. Robert A. Manaker 


Objectives: To davectigace: ehe ‘poeathie’ “wiral aelology ae hovine 
leukemia, attempt cell-free transmission of bovine leukemia by cell- 
free preparations, and investigate natural transmission,of the disease 
through reciprocal foster nuseine experiments. 


Major Findings: A number of cell ‘lines prepared ‘fro. Weukamie ceerie 
have been examined for the presence of. virus. Gell line NBC<=13 was. 


incubated with uridine-3H. The culture..fluid anda cell homogenate 
were subjected to low speed centrifugation followed by high speed 


sedimentation: of supernatants. ..The pellets were.subjected to, ccentri- Pe it 
fugation in a density, gradient. . The. gradient.fractions in which.a. peak 
of radioactivity was detected. were. found. to. 






these particulates contain RNA. Production of these particulates in 
available cultures has. been. -erratic,, and: ‘gufficient material. Ee More 4.5) 
intensive, study, has. not. been acquired: - . 


pee 


Gamma globulin ‘sepakated from, ‘the. serum: af: an, animal in, hich regression 
of bovine leukemia. occurred. reacted. in. immunofluorescence tests. with 
is. of. ‘the bovine. ‘leukemia. cell. line.: Tests. strongly. 
indicate that these antigens are not the result of murine or. feline. 
virus contamination. Immunodiffusion tests also failed to detect 

the presence of the gs-3 interspecies antigen using antisera prepared 
against internal virion antigens ‘of murine” and” feline leukemia viruses. 





Si 





ifiicance _to Biomedical Research. and. the Prog ram oe. ble Institute: 





Epidemiological surveys “suggested, that: rine. eons. ‘aight be dcauced 
by a viral factor. | Investigation. was. important ‘to. establish whether: 
the observations of virally induced leukemia in avian and murine species 

was indicative of similar relationships in higher species, whether 
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ontain particulates. similar... « 
to wirus of the C-type. The presence of the uridine label suggests. thats... 


horizontal spread of such tumor virus infections was a factor. in the 
occurrence of disease in an animal population, whether there’ were 

close antigenic or genetic relationships between the viruses of CeCe 
different species, and whether bovine viruses might pose a hazard 
to humans. The observations made suggest that virus associations. = ‘*?) 
with bovine leukemia do exist. Further study is Eedated to feces 
‘the significance of the association. 


Proposed Course: Studies will continue to attempt to increase virus 
production in bovine leukemia cell lines: to permit further character- 
ization of the virus particulates observed. A reduction in the annual 
budget is under consideration. er vi eal ee 


Date Contract Initiated: June 18, 1965 


Current Contract Level: $300,000 for 6 months 





THE PUBLIC HEALTH RESEARCH INSTITUTE OF THE CITY OF NEW YORK, INC. 
(NIH-71-2129) | : —— — 


Title: Evaluation of Methods ’ for Isolation of Virus ftom Human Neoplasia 


wok 


Contractor's Project Director: Dr. Hidesaburo gieee tues 


Project Officers (NCI): Dr. Charies Ws hace 
wend a es Dr. Robert: A. Manaber’. 


Objectives: qi) ‘To: “apply the athe: ‘ucdesetutiy: used : for isolating , 
oncogenic viruses from cover: infections’ in animals to the:recovery 
of viruses fron. human . cancers.’ ae “To characterize viruses recovered | 
from human: cancers. Ba ag Be eee 


Major Findings: nineceen reek human sarcoma: specimens were “etadded: 
Tissue cultures of these tumor cells were exaiined for the production of 
physically detectable particles by electron microscopy, radioactive 
labeling, ‘and the assay of virus-specific: enzymes. A’ part ‘of the tissues 
was homogenized. and examined-for the™ ability to" transform huthan embryo Ee 
cells. Thus far:no clear’ evidence for’ virus: ‘has Peet ‘found: by either 
physical or biotegical means. rahe 





Sopaee scence to Biomedical. Reséarch and ‘the Pro ra ‘ot the Institute: . 
Since the viral weisleaer of cancer has been demonstrated in mice, chickens,,. 
hamsters, rats,* cats, and’ some: nonhuman : primates; itis wmlikely that 

man is an exception. In this project, methods effective in recovering | 
viruses from covert infections in “leukemia and sarcoma: ‘of animals are © 
PeeC unr cRaty: vee applied’ to eemitee ‘tumors’ of man 


a eels 
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Proposed Course: | “Research investigations umder this contract have 
been rile for “a cee Seavey SEOre time. Effort will continue as 
described. Ny ies 


Date Couthant i HanGiatots April 27, 1971 


Current Annual Level $159, 000 


RUSH-PRESBYTERTAN=ST~ LUKE’ S ‘MEDICAL, CENTER Nt 7L- 2052) 
Title: Studies. of Tumor Viruses in Small Primates 


Contractor's Prdfect’ Dixgénor: Dr. Friedrich Bethhardt 
Project Officers (NCI): Dr. Robert Ae Manaker 
oe Dr. Jack Gruber , 


Objectives: To haiy selected viruses and wie Hades neoplasia 
in small laboratory primates, especially marmosets, and to develop ~ 
the marmoset. as a> ‘laboratory animal for experimental use ‘in viral 
oncology... : 


Major Findings? A simian sarcoma: virus (SSV-1). aisolated gee a bles - 
monkey was studied.’ Tumor induction was. observed in’ ‘marmosets: inoculated 
with this virus... The: development of focus’ ‘assay was completed. “SSV=1 
induced transformation - “of: marmoset’ fetal Lung. cells © (MFL) grown. without. 
agar overlay. ‘Foci: tiled up,: ‘spindle-shaped cells. ‘appeared as | 
early as 4. days after infection, with little or ‘no. -tendency. toward - 
satellite formation;* final counts were*made’ 21° days’ after infection. .. 
The titers of SSV-1* in “unconcentrated. supernatants collected: from tumor 
cell cultures averaged 102 focus forming uits/ml in:antreated indicator 
cells but pretreatment of the indicator cells with 20 ug/ml of DEAE- 
dextran for 1hour before ‘infection increased the titers atleast 10- 
fold. Indicator cells inoculated with. dilutions of SSV-1 -bevond the 
endpoint of focus induction also- produced C+type virus, and chalienge | 
experiments indicated : ‘the presence of a 10- to 100~fold excess. of an 
associated, interfering, nontransforming” ‘virus. Human embryonic lumg 
cells (WI-38), in parallel assays with: MFL, were similarly etn 
to Crane hormae ton by. ssv-1. 





Group spacieic. (gs): antigen was prapared.: ‘in Gdancity in Pe batches, ~ 
and antisera are being: prepared: an rabbits. Study of ¢elationships: of 
SSV~1 gs antigen :to other: gs antigens: ‘Of mammalian and avian. origins 

is near completion. “Antigens: and antisera were ‘exchanged’ with Drs. Old 
and Schaefer for ‘comparative: ‘studies. cae Pils 


Investigation of optimal sondtticns for assay we polymerase of ssv-1 


is in progress. Marmoset sera for studies of inhibition of various 
viral polymerases was sent to Drs. Todaro and Gallo. 
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The RD-114 cell line from a human rhabdomyesarcoma, received recently 
from Dr. McAllister, was established in the laboratory. Six marmosets 
inoculated with viable cells or cell-free. supernatants were free of | 
tumor. Studies of the natural distribution of Herpesvirus saimiri (HVS). 
were continued with the following findings: Virus isolated from 11 of 
13 blood samples obtained from healthy squirrel tionkeys (SM)... These 
isolates were shown to be antigenically similar if not identical to 

HVS, By co-cultivation with Vero cells virus was isolated from both » 
whole blood (WB) and lymphocytes separated from WB on Ficoll-Hypaque 
(FH) gradients (FH-lymphocytes). Attempts failed to isolate virus 

from FH~cell-pellets (erythrocytes and polymorphonuclear. leukocytes). 

or cell-free extracts of WB, FH-lymphocytes or FH-cell-pellets. The 

SM isolates were neutralized or reacted positively in immunofluorescence 
tests with anti-HVS sera but not with antisera to herpes simplex virus 
or Herpesvirus playrrhinae. Cotton;+topped(Saguinus oedipus) and white- 
lipped (S. fusciollis and S. nigricollis)marmosets, experimentally 
infected with one isolate, developed a.lymphoproliferative disease - 
and survived 18-26 days post-inoculation. Macroscopic and mictos¢opic 
features of the neoplastic disease were indistinguishable from ehege 
produced by the prototype strain of HVS. : 


The incidence of latent, HVS inéection in 2 colonies of SM were studied 
by isolation of HVS from blood obtained from healthy SM and by evaluation 
of HVS serum antibody levels by indirect fluorescent antibody methods. 

By co-cultivation of whole blood (WB) or. peripheral lymphocytes. (PL). 
with susceptible cells, HVS was isolated .from 63 of 139. (45%) SM, 

but attempts failed to isolate virus. from cell-free. extracts. of. WB 

and PL. HVS.was isolated from SM.2. months old. but not. from. 5. younger: 
SM. Only 30% of animals 1 year of age had. HVS. antibodies). whereas 100%. 
of animals two or.more years old had antibodies: with peak. titers. of dL: 128. 
Both of these findings suggest horizontal. transmission of HVS. early: in 
life. Arrangements have been. made to receive young, ent dbodyemegatine 
SM to study the erect of primary HVS infection: goo 
Lymphoid cell- dines. setebitenad: ftom. HVS-infected marmosets. were further 
characterized...;. Six .lymphotd cell lines. were established and have been 
serially propagated up to 8 months: in cell culture. : Four grew in 
suspension as single cells ‘and clumps of: cells, one cell line - 

grew as a monolayer with many free floating. cells and one, jine grew. 

only as a monolayer. Infectious HVS was: continually recovered. from 

all the lymphoid cell lines by co-cultivation of the cells with. susceptible 
indicator cells, and several months after the cultures were initiated 
very small amounts of infectious. HVS also was recovered intermittently 
from supernatants of the cell lines. ‘HVS-associated antigens were 
demonstrable in 0.1-1% of the cells. by indirect fluorescent. antibody 
methods. No specific chromosomal aberrations were observed in the cell. 
lines after 7 months cultivation. Electron microscopic studies :and 
cloning experiments with the lymphoid cell lines are in progress. 


150 








Significance to Biomedical. Research and the Program of ‘the Institute: 


Restrictions in the host range of viruses require that a primate animal 
be available for study of human virus isolates. The marmoset is an 
excellent small primate-for experimental purposes because twins are 
born frequently; this species has proven: to be responsive to the onco- 
genic activity of viruses of lower animals and of other primates, it 
breeds well in captivity. The work accomplished under this contract 
has provided considerable information, not only on oncogenic RNA 
viruses, but has been contributing substantially to an understanding 

of the role of herpesviruses in oncogenic processes. 


Proposed Course: The direction of effort described will continue. 
Studies will concentrate on herpesvirus induced neoplasia and will 


_ include RNA viruses isolated from lower primate and human tissues as 
these become available for this purpose. At.present, the leukemia- 


associated virus of the Gibbon is under peers preliminary to 
animai oo 


Date Sonbreck Initiated: March er 1962 


Current Annual: Level: $522, 880 


RUTGERS UNIVERSITY (urH-71-2077) 


Title: Studies on Genetic Bouse os moceere Potential by RNA 
Animal Viruses mS ae 


Contractor's. Project Director: Dr. Robert W._ Simpson 


Project Officers (NCI): Dr. Michael A. Chirigos. 
ns 2? Se De, Robert A. Manaker, 


Objectives: To determine whether a non-oncogenic RNA twat virus 

can gain tumor-producing or cell-transforming capability as a consequence 
of host-induced genetic modification of the viral RNA, by intracellular 
persistance of incomplete but functionally active viral genetic material, 
or by induced mutation. 


Major Findings: Inactivation of candidate viruses. such as vesicular 
stomatitis virus (VSV) by polyene antibiotics has been exploited as 

a method \for initiating chronic infections at the genetic level. The 
most active antibiotic found in this system was a water-soluble methyl 
ester of amphoteracin B which does not degrade ‘virions or produce 
detectable changes in the viral RNA. Collaborative work done with 


‘Dr. D. H. L. Bishop indicates that certain polyenes can replace nonionic 


detergents in in vitro RNA polymerase reaction mixtures with VSV 
suggesting that these antibiotics act to alter properties of the viral 
lipoprotein membrane of intact virions. 
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Newborn guinea pig heart cells originally infected with VSV inact- 
ivated by the compound ethylene iminoquinone (Bayer A 139) have. been 
maintained in vitro for 3 months with no evidence for production of 
infectious Virus. 


Persistent infections have been established in HEp-2 carcinoma. cells 
with host-range mutants of SV that replicate penpermtoeiecd, in these 
cells. . 

Electron microscopic examination of normal guinea pig cell. lines . 
developed in this project. has failed to: reveal presence. of C- gtypes 
particles or other virus-like particles. 


Attempts to induce: immunological tolerance to VSV.in neonatal guinea 
pigs were unsuccessful. : oe 


Significance to Biomedical Research. and he Ppouram of the inst teute: oe 


The genetic acquisition of oncogenic noeeiciak by RNA viruses is an 
intriguing possibility and one of great importance, since it is possible 
that a human cancer virus could be a member. of an RNA virus group: 

that normally causes non-oncogenic diseases in man. Although supporting 
evidence for this phenomenon in RNA viruses is quite scarce, some obser~. 
vations have suggested that ordinarily non~oncogenic viruses may have 
oncogenic potential. Thus, a thorough investigation of the capacity 

of non-oncogenic viruses to acquire genetic oncogenic. porentret te: 4 

. warrented. 
Proposed Course: Emphasis will be ‘shifted to attempts to activate latent 
'wiral genomes in cells originally exposed to chemically-modified or 
genetically restricted virus (VSV). Conditional lethal mutants of. VSV 
will be examined for their pathogenesis in guinea pigs and capacity to 
effect immune paralysis. In vitro studies will be-continued to ascertain. 
the spectrum of viral genome expressions in cells harboring non-infectious, 
virus~specific, informational molecules. © 


Date Contract Initiated: February 155 1971 


Current Annual: Level: $135, 758 


ST. JUDE CHILDREN | 5 RESEARCH, HOSPITAL (NHHr 71.2334) 
Title: aidbes on the Etiology of Selected amphibian Tumors 


Contractor's ERG ject Director: Dr. Allan Granoff_ 


Project. Officers (Ncr) : ‘pre Sat Pearson 
Dr. Wilna Woods 








Objectives: To determine the role of viruses, particularly herpes~type 
virus, in the etiology of renal carcinoma of Rana pipiens (Lucke’ tumor) 


Major Findings: The renal carcinoma of the frog appears free of neDpes- 
virus at ambient summer temperatures. » -After 2 or more months at: ; 
hibernating winter temperatures, herpesvirus and intracellular inclusion 
bodies develop in the renal tumor. The ascites fluid from hibernating 
tumor-bearing frogs has been found to be: rich in Lucke! herpesvirus (LHV). 
Frog embryos inoculated with herpesvirus-containing ascites fluid 
develop renal carcinoma. This provides. additional evidence for. the” 
tumorigenic activity of cell-free herpesvirus and another potential 
source of virus asia than urine and tumor. The contractor's success . 
in carrying out the "in vivo" ‘virus tumor induction: assay in his own 
laboratory now enables him to more easily enlarge the scope of his 
experiments. A number of cell-systems have been tested for suscepti- 
bility to LHV using a variety ‘of. conditions,’but.evidence of virus 
infection has not been detected. Attempts to establish : a. transplant-. 
able Lucke' tumor have been initiated. Preliminary results indicate 
that more basic information on host.vs.graft reaction in this system is 
needed. In preparation for a search for. virus-specific products-in 
summer virus-free tumor. cells, isotopically labeled RNA from:both: 
pa oegn) and. summer tumors and from primary cultures of tumor cells 
has been prepared.» Additionally,:isotopically: labeled DNA. from several 
tumors has. been obtained from frogs active at ambient: EMPESAR MRCS? 


Significace to Biomedical esearch and the . Program of the Institute: 


Herpesviruses. Lae ‘been pec ‘with the tana oa: of: yaphoproliferative 


diseases in animals. and. man... In this. respect they. resemble the RNA - 
leukemia viruses of animals... One of. ‘the. known. RNA viruses, the mouse. 7 
mammary tumor virus , induces. carcinomas. of .the matimary ‘gland. 7A parallel | 
activity in regard. to: epithelial. cell: transformation is.exhibited by the- 
Lucke' virus. It is-unknown whether. herpesviruses mimic the-oncogenic - 
activity of .RNA viruses by direct :action in.converting tissues of -both 
and mesenchymal origin; or whether. such : activity: is indirect;..i.e., the 
herpesvirus infection activates expression . .of pre-existing RNA :tumor 
virus infection. This project is, important:.in providing for develop- 
ment of an experimental system for more intensive analysis of herpetic 
infections in neoplastic transformations. 


Proposed Course: © “Effort will. be continued to establish. a, virus-producing . 
system in cell cultures. vA major requirement | for more intensive study 

is a reliable source of virus in reasonable quantities. The Lucke' 

virus will be more completely characterized, and antisera to the virus 
prepared in homologous and heterologous hosts will be tested for neutral-— 
izing capability. - “Such reagents. will pereit studies on the Srescue'.of 
the detection: of virus- s~specific autagens. cin. eirueceeee Meiiee Viral | 

DNA and complementary RNA will be prepared for further investigations 

on the virus~cell relationship. Evidence of C-type RNA viruses in 

tumor tissue will be sought. 
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Date Contract Initiated: May 13, 1971 


Current Annual Level: $54, 485 


UNIVERSITY OF TEXAS M. D. ANDERSON HOSPITAL. AND TUMOR INSTITUTE: 


ay =e 


(PH43-65 604) 


Title: Studies on. the Relationship. of Viruses to Neoplasia 


Contractor's Project Director: Dr. Leon Dnochowski 


Project Officers (NCI):. Dra ing eae is, 
_-...\Dr. Robert. A. Manaker 


Objectives: To pursue a systematic study of selected human patients 
with neoplastic disease to establish the: peey an Lo: significance of 
viruses in the etilology- of their tumor. 7 : 7 
Major Findings: indi veetAaminollusreseance tests: were applied to 
determine the reactivity of sera from cancer patients and their family 
members with their -tumor.cell. antigens... Antibodies were ‘detected in 

50 percent of. patients -with osteosarcoma; and : 30:‘percent of their. families 
which reacted with antigens. on their own and other patients’: tumor... 
Sera from normal donors were negative. -Some of these sera reacted with - 
antigens on cells Of eEher Sees of tumor. 

' Osteosarcoma tissues ees together with fresh human i cukamte: bone 
marrow appeated to undergo a morphologiéal: ‘transformation. Super Get ary 
fluids from these culturés.-induced focal areas of transformation in- 
monolayers of cultured human embryo: cells.”.-RNA-dependent DNA polymerase 
activity. was..detected in the transformed - cells: ‘but not in’ untransformed 
cells. Similar transformations were observed within: co-cultures ‘of . 
other types of «sarcomas. and leukemic marrow cells. Particulates, . 
detected in these cultures, had-a buoyant- density’ of 1.16 and’ 1.22 gm/cc, 
contained 50-70 S RNA and had reverse transcriptase activity. ‘Cell-free 
supernatants from:whole human. embryo cells transformed in these’ ‘studies 
could transmit transforming activity. coer ‘to fresh’ human ‘Gubryonte 
cells. i 


Molecular hybridization studies have shown that the reverse. transcriptase 
of SD-MSV-M (rat: bone tumor virus) virions synthesizes DNA’ speciesfrom 
endogenous viral RNA waken peer acres 85-100% of: the 

viral genome. 


The nucleolar entigen in the tumor cells: of: some patients with melanoma 

fluctuates with the progression ‘of ‘the disease. - Detection of this antigen 

_ May indicate changes in prognosis as ‘an ‘aid to early therapy. The antigen 
can now be localized by férritin and by peroxidase labeling.” : 
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Sera of some patients with breast cancer, of their relatives, and of some 
normal individuals have antibodies which. give cytoplasmic fluorescence 
with. cells of mouse mammary tumors. producing type Band type.C virus 
particles. The nature of this reaction is being studied by. suitable 
absorption experiments. About 50 percent of breast cancer patients 
examined had antibodies which reacted with intracellular antigens 

in tissues of breast cancers. and fibrocystic disease. The presence of 


particulates in some cultured breast tumor tissue did. not correlate. 
with the immunological findings. 


A.cell line derived from pleural effusion cells from a 5-year-old child 
with Burkitt's lymphoma (American ‘type) was established and found to 
produce type C particles. The cell lines, FSP-1, produces sufficient 
virus for study. The cells react by. immunofluorescence. with sera from 
some patients with lymphoma , leukemia,” ‘and solid tumors , as well as 

with sera from a. very small number of normal donors. ESP-1 cells also 
give positive immunofluorescence ‘¥eaction with sera of! the family | 
members of the child. from whom the. pleural effusion was derived. These 
cells have HLA patterns of the parents | of the child from whom the cells 
were originally” ‘obtained. The type. C virus particles from ESP- 1 cells 
contain RNA-dependent DNA polymerase and 60-70 S$ RNA. Several lines’ 

of investigation indicate that the. ESP-1 type C virus. particles are 
immunologically distinct from, other mammalian type. Cc virus particles, 
although findings by some investigators suggest immunological relationship 
between ESP-1 and .mouse leukemia virus... Further studies to characterize. 
the ESP-1 virus are in progress. at aes . Sethe ©. hee 





Si nificance to Biouedteat Research and the Pro ram of the pstitute: 





Current program requires intensive, systematic investigations on selected 


human neoplasias to determine possible viral associations with the disease 


process. The work done on this project complements research in other 
laboratories and provided a major contribution to overall program. 


Proposed Course: Investigations will continue to determine the signifi~ 
cance of the transformations induced in human embryo cell cultures by 
fluids from combined sarcoma-ieukemia cell cultures. The ESP-i virus 
will be further characterized in collaboration with other laboratories 
within the Special Virus Cancer Program. 


Date Contract Initiated: March 19, 1965 


Current Funding Level: $698,700 oi 


NCI-NINDS~EMORY UNIVERSITY (NIH-NINDS=72-2301) 
Title: Oncogenic Potential of Herpesviruses in Primates 


Contractor's Project Director: Dr. John Sever 
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Project Officer (NCI): ‘Dr. Robert A. Manaker 
Objectives: To determine the possible etiological telationship | Of 
herpes simplex virus type 2 to cervical’ carcinoma using the Cebus 


monkey as an experimental animal eyeceny 


Major Findings: This project has wenenets been initiated. The 


feasibility of the Cebus monkey’ for expetimental use for studies on cervical 


carcinoma has been established. Animal holding facilities are , being 
equipped, and the necessary animals are being acquired. — 


Significance to Biomedical Research and the Program of the Institute: 


Seroepidemiological studies suggested that the herpesvirus type 2 

strains (HSV~2) infecting human genitalia might. be etiologically 
associated with development : of cervical carcinoma. Subsequent studies 

on UV-irradiated HSV-2 supported this possibility by demonstrating 
neoplastic transformation of cultured hamster cells exposed to ‘infection. © 
The Cebus monkey has been shown to develop vaginal’ lesions repeatedly — 
upon exposure to infection by HSV-2. These lésions resemble closely 

those observed in infected women. This. ‘animal provides excellent opportuni- 
ty to investigate ‘the: influence of HSV~2 infection in combination with the 
sexual activity which appears to predispose to tumor development in 
humans. As such, this “Btoject: is most’ important ‘to overall PECer am: 


Proposed Course: The project will be developed as planned. “Animals will 
_ be observed for 3 years after initial infection. :, ne tee 


Date Contract Initiated: March ie UO Poe 6 


Current ‘Annual. Level: “$245,000 — 
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HOPITAL ST. LOUIS (NIH=72-3263) | 
Title: Molecular Virological Studies on Human Leukemia. 
Contractor's Project Director: .Dr. M. Boiron’ 


Project Officers (NCI): Dr. George Todaro 
Dr. Robert A. Manaker 


Obje ectives: To provide evidence of tha’ presence of viral genome in 
human leukemic eetis by. biochemical methods. now available. 


Major Findings: This is a new contract and major findings have not yet 
been reported. , a a5 


Significance to Biomedical Research and the Prograin of the Institute: 


Recent data have. tadidated’ that. ‘the’ ‘genome of the murine Rausctier leukemia mee Se 
virus contains RNA nucleotide sequences which show homology ‘with RNA _ 
nucleotide sequences from neoplastic cell polysomes from patients with 
Hodgkin's disease, leukemia or sarcoma. A number of questions arise _ 
concerning the: general validity of the -observation, the disposition of: 
these nucleotide sequences in’® ‘polysomes of ‘différent. cells of the patient, 
the presence or ‘Absence of a similar nucléotide | sequence in the’ genomes, ae 
of murine’ tumor & other than RLV, and the possibility that” ‘the RNA 
viruses may acquire such genetic information, ‘during. ‘replication in tumor. _ 
tissue. Further, the ‘significatice® of such genetic information relative 

to the tkanstormation process remains to be determined. The clarification 
of issues such as these requires Papens ive study to wneen: Enis contract | ; 
is expected to contribute. ms : “ a 





Proposed Course: The « contractor will Took: ‘for. ‘specific viral sequences 
integrated in “the ‘genome of ‘hutian leukemic ‘cells by measuring. the ‘re o 
association’ kinetics of labéled double-stranded DNA synthesized in reverse 
transcriptase teactions ‘on RNA: templates from various C-type’ mammalian i 
viruses in the presence’ of unlabeled DNA, from hormal and’ leukemic cells. _ 


Detect expression of such an ieseratca genome at “the RNA. level. by fraction 
ing leukemic cell. RNA’ ‘dnto molecular ‘classes and” “¢hecking viral specificity 
against the DNA- ‘synthesized: in’ vitro on “RNA ‘templates from various C-type | 
viruses. Structural stidies o: of the ‘different ‘Classes of RNA will also 

be made by enzymatic digestion’ and bidimensional ‘electrophéresis. ‘The 
template. for synthetic DNA made” by ‘the dction of réverse anscriptase se Neeser’ “8 
will be extracted from Moloney Sarcoma Virus,’ MSV-M (MLV) grown in human 
cells, normal or leukemic, as. well as ‘RNA from RLV. (Rauscher) ‘and MSV-M_ ae ge 
grown in murine ‘cells. ae aa as 











Look for the presencé in pina leukemic ‘cells of a double-stranded RNA 
which, in the murine system, seems to be related ‘to infection. of cells. za 
by C~type viruses. For these biochemical studies, “the cellular material 
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will be obtained in several ways: freshly harvested edbeaie. eelis, 
leukemic cell lines, skin cells from leukemic patients, and cells ‘Tines 
derived from patients with "preleukemic" conditions (Down' 3 peareme)*. 


Date Contract Initiated: June 28, 1972. 


Current Annual Level: $94,700 





UNIVERSITY OF NORTH CAROLINA. SCHOOL OF MEDICINE (NIH~72-3228) 
Title: Molecular Biological Studies of Epstein-Barr Virus Infection 


Contractor's Project Director: Dr. Joseph Pagano 
Project Officer GiGT) : Dr. -, Timothy, o' Connor 


Objectives: . To determine at the molecular Level the relationship, between 
Epstein-Barr virus and host. cells derived from different, diseases with . 
which infection by this virus | has -been: ‘associated. 


Major Findings: | In the’ short period | of time this contract “has ‘heen. in 
effect, the. contractor has_ “prepared pools of purified EBV. and a. pool .of 
EBV-specific. complementary RNA (cRNA); established a number of cell lines» 
and tested them for EBV genome equivalents; . conducted DNA-cRNA membrane. 
hybridization tests on ‘biopsy specimens of Burkitt’ s lymphoma ; ; and, S - 
prepared high specific activity EBV-DNA - ‘for DNA-DNA renaturation kinetics 

studies. _ 





Significance to bees Si iibareh oats Yitogeh Saat eae 


In order to more , definitively determine whether certain herpesviruses. a 4 | 
are etiologically related | to the’ ‘development of some. human neoplasms, - ea 
it is necessary-to ‘determine whether the viral DNA is present in. all. the 
tumor cells or in surrounding ‘tissue, The form and. type of Linkage 

between viral and. cellular DNA is important. £0) “understanding differences: 
in-cellular responses to the infecting agent. Molecular biological 

methods to determine -herpesvirus-cell | interactions. have not yet -been . 
intensively ‘pursued. These studies are ‘expected to provide more. defin- 
itive information on the relationship between the infective process. and 
neoplastic change: than has been. possible by. ‘the: ‘serological | ‘techniques: 
already applied. Developments in molecular. biology. permitting detection: 

of incorporated viral’ genetic. material, perhaps even in individual cells,:. 
provides a tool for ‘attainment ‘of information in situations where . .- >. 
complete virogene expression is, ‘lacking. © This approach may.. help resolve. 
the question whether the strong association between these viruses and 
tumors is a fortuitous circumstance, and the virus merely a passenger, 

or whether virus strain differences, or differences in the means by. 
which the herpesvirus DNA integrates. with the DNA of the host cell, ate :: 
important aspécts of virus- -induced | neoplastic change. 
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Proposed Course: Four broad areas of investigation will ‘be pursued. - 
These are: study of the integration of EBV-DNA within cultured tyampho- 
cyte lines; determination of the genetic relationships between 


» herpesviruses, preparation of large amounts of EBV-DNA in lymphocytes; 
and investigation of the induction of cellular DNA synthesis by EBV. 


Date Contract Initiated: April 25,1972. 


Current Annual Level: $76,960 
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MELOY LABORATORIES (NIB-72-2306) - 


Title: Collaborative Project on the Oncogenic ‘Potential of Herpesviruses 
in Primates. 


Conttactor's Project Director: Dr. John Sever 
Project Officer (NCI): Dr. Robert A. Manaker 


Objectives: To maintain an animal facility to study the Cebus monkey 
as. an experimental animal system for determining the possible etiological 
relationship of herpes simplex virus type 2 to cervical carcinoma. . 


Major Findings: This project has recently been initiated to support the 
NCI-NINDS-Emory University Contract NIH-NINDS-72-2301. The animal holding 
facilities are being equipped and the necessary animals are being acquired 
for the experimental studies of cervical carcinoma in the Cebus monkey. 


Significance to Biomedical Research and the Program of the Institute: 


Seroepidemiological studies suggested that the herpesvirus type 2 strains 
(HSV-2) infecting human genitalia might be etiologically associated with 
development of cervical carcinoma. Subsequent studies on UV-irradiated 
HSV-2 supported this possibility by demonstrating neoplastic transform- 
ation of cultured hamster cells exposed to infection. The Cebus monkey 
has been shown to develop vaginal lesions repeatedly upon exposure to 
infection. by HSV-2. These lesions resemble closely those observed in a 
infected women. This animal provides excellent opportunity to investigate 
the influence of HSV-2 infection in combination with the sexual activity 
_ Which appears to predispose to tumor development in pauene: As such, 
this project is most important to overall program. 

{ 
Proposed Course: The project will be developed as planned. Animals will 
be observed for three years after initial infection. 


Date Contract Initiated: March 30, 1972. 


Current Annual Level: $150,700 
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| _ EMMUNOLOGY = EPIDEMIOLOGY SEGMENT 


Dr. Paul H. tevin: ‘VLLB, “Deer, NCI, Chadewen 
Dr. Ronald B. Herberman, CTIS, LCGBY , GL&C, NCI, Vice-Chairman 
. Dr. Gary R. Pearson, VBB, NCI, Executive Seeretary 


THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE. (NIH 71-2109) 


Title: Anti-tumor : Reactivity in’ Patients with: Leukémia and.. ympnona 
Contractor's “Project Director: ‘Dr. George W. Santos 
Project Officer (NCI) Dr. eopald. ‘B. _Herberman 





Objectives:. to: ‘pertoun assays. for celdular ‘and humoral Gmunity. against 
tumor-associated -antigens :in: patients with, acute: leukemia and. Lymphoma , 
with an aim toward using one -or more * ‘of these. assays to monitor: immuno— . 
therapeutic manipulations. To: correlate the results of: these assays: with 
each other and with the clinical’ ‘state/of ‘the. patients. To. search for 

common antigens. in these.-tumors: and’ to Look. for immunological: reactivity. of 
family members and imretated individuals to the tumor antigens. 






Major Findings:....[wenty-one. patients with. ‘doute: leukemia, mainly acute ... 

myelogenous leukemia, ‘and three patients: with: ‘Lymphoma’. have been’ studied... 

Only initial, testing of the: patients: against their tumor. cells has. been: 

performed thus far,::because. of the. protonged.. ‘period: of ‘chemotherapy. | Skin - 

_— tests with mitomycin-treated. cells have: given: negative: results thus. far. — 

; Mixed lymphocyte; cult res with Hi-A identical siblings have given positive. 

results in 3 of,:4 famifies..: Tn ‘the-ceblular - ‘cytotoxicit “assay, some © ~ 

_ potitive results against Veukeitic: cells have been obtained: with: 2 families. 
The migration inhibition assay has given negative results thus far. A 

cate of a patient - 











members should be. antigens in. evaltiak tne ‘ane ‘role Lof. ageaibis oncogenic 


viruses in human. ‘tumors and. ; in: Epos seseys ‘for monitoring attempts 
at immunotherapy. ao Hei 


Proposed. Courses. Reactivity. to aot Toxbie aid eiiapendie tumor Scie will 
be looked for. Tests. .will also be performed -on.family members against - 
remission cells of the patients as well as against leukemic cells. Efforts 
will be made.to further develop the migration inhibition assay., with an- 
emphasis toward performing . a. direct: migration ‘assay. . The: specificity of 


the ‘observed snap Oey reactions and. of. ‘the cots. reactions will be 
closely examined. 2 


Date Contract Initiated: May 1,-1971. 
Current Funding Level: $110,000 
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ROSWELL PARK MEMORIAL Sei (NTH ieee 


Title: Stimulation of Immunity Against Tumor by Enaynatically Treated 
Autologous Cells’ . ‘ 


Contractor's Project Director: Dr. James F. Holland 


Project Officer (NCI): Dr. Paul Levine 


Objectives: To develop: a vaccine. that is effective in. the prevention and 
cure of murine leukemia and to apply. Shene. Eotaeee to the treatment. ef 
human leukemia. Soe, 


‘Major Findings: Studies using combination chemotherapy and immunotherapy 
were developed indicating. that neuraminadase-modified leukemia L1210. ‘fells 
were effective in the treatment of murine. leukemia. -- Groups of mtce™ 
receiving cyclophosphamide, methetrexete, and. BCNU. were: treated. with a . 
single injection of 10 vibrio cholera: neuraminadase~modified leukemia ~~ 
L1210 cells intraperitoneally. Between 30 -and. 90 percent of mice were 
cured by a single dose of neuraminadase’ treated Cate in: Seeks of these 
chemotherapy groups. : ‘ 


The findings obtained. with L1210 were applied to spontaneous. Teukemia y 
occurring in AKR mice. Remission was induced with Vineristine and ‘steroids, 
and immunotherapy was implemented with neuraminadase. treated thysiocytes « 
Approximately 30 percent of the animals. were. ‘still ‘alive: and?'frée-of 
“residual disease at. 100. days in two experiments, whereas: immunization. with 
neuraminadase—treated: L1210 leukemic cells. was ineffective .:-In addition, 
immunotherapy with AKR. neuraminadase-treated cells ' Noes preceding 
chemotherapy was ineffective. : ; 


Significance to Bicnedical “Redearch ‘and the Program of the. Institute: « 

in spite of the increasing effectiveness. of: chemotherapy~‘and the treatment 
of acute leukemia in humans, relatively few patients. have.‘long’ survivals. - 
Acute myelocytic leukemia, in particular, is a devastating disease with a 
poor prognosis... The use of ‘immunotherapy. to increase the length of: 

survival provides great promise because: it ‘enables the individual to-use 

his own host mechanisms. to control: the disease without the toxic: effects 
from chemotherapy that: are required..to eliminate the, last leukemic ‘cell. 

The findings from this contract,:which uses drug protocols currently in 
effect in humans, will be directly applicable.to the-control of human- 
leukemia. The ability of tris investigator to achieve better results: with ® ' 
“spontaneous AKR leukemia, a disease of known viral etiology which is © 
associated with a poor immune response tothe. disease in the host, indicates 
that ae method for mapeecmene ee leukemia my ‘be succéssful 





peopoued Course aereaetos will be given to. determining: the epeedeieiey “of 
the immunotherapy. .:A-. correlation between the effectiveness: of cell-mediated 
and humoral factors in control of the disease will be pursued. The treat- 
ment protocols necessary to obtain the maximum response from immunothérapy 
will be evaluated. 


162 


ae 


Date Contract Initiated: September 15, 1971 


Current Funding Peels $135,700 


M. D. ANDERSON HOSPITAL AND TUMOR INSTITUTE (NIH 71-2178) 
Title: Immunological Treatment of Human Neoplastic Disease 


Contractor's Project Director: Dr, Joseph G. Sinkovics 
Project Officer (NCI) :ooDr. Paul Hy evine 


Objectives: To aeveres an in roe test system for cell-mediated. immunity 
using a standard .cell dine .as antigen; to use.this test system in a 
longitudinal follow-up of cancer patients and relate the in vitro. findings 
to the clinical .course; to apply the principles obtained-in the in-vitro | 
studies to the immunological manipulation of the patient eh the goal 

of improving the. -prognosis | in these diseases, 





Major Findings: Ta the first. year. of: mehbna et jenPormsace. che San emeEaD: 
has established a number of cell lines, from tumors which have. morphological. 
and growth characteristics of tumor cells. He: has. improved the testing 
precedure and is now in a position to carefully monitor cancer patients 
over a period of time. Initial studies suggest that the test is able to. 
detect tumor-associated antigens and that the evaluation of a variety 

of immunological factors, including cytotoxic and. blocking . factors in... . 
the patient's sera, can be’ panne tared with the. edtaical. course. of; the. 0 
disease in most. spatdonbes ad 


Si nificance 6) Biomedical’ Research in the Pro ram. OF ae That pute: : 
The definition of tumor-specific antigens in human tumors. provides a basis. 
upon which to identify.a. human tumor virus.. Studies characterizing tumor-_ 
specific antigens are, important, to the program of the Institute not only | 
as an initial: phase in the identification of. possible human tumor. viruses, 
but in the establishment of test. systems for monitoring. the. patient's 
immunological response to.tumor~associated and viral antigens, This 
contract is developing an in vitro test system to identify. tumor-specific 
antigens in tissue: culture lines. The cell lines will be prime. candidates 
to investigate the. possible presence..of a human.tumor virus. and will also 
provide a standard reagent. to use in {mmunotherapy of human cancer... 





Proposed. Course: Concentrate on. the specificity of the newly developed 
in vitro immunity test with particular attention to human sarcomas. 
Continue to apply the test system in longitudinal studies of human cancer 
patients with a clearer definition of the operation of lymphocytes, 
blocking factors and unblocking factors in the patient's blood. 


Date Contract Initiated: June 29, 1971. 


Current Funding Level: $111,520 
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‘THE RESEARCH FOUNDATION STATE UNIVERSITY OF NEW YORK (NIH 71-2137) 


Title: Application of Immunotherapy Proven Curative for Epidermal Tumors 
to ot! other TYRES of Malignant Disease 


Contractor's Project Director: Dr. Edmund Klein 
Project Officer (NCI): Dr. Charles Boone . . eee io 


Objectives: To extend the application of skin sensitizer therapy proven 
curative for skin tumors to other types of eMpeOe Ou aSeereets as well as 
to deep-seated tumors of other organs. = -- ae 


Major Findings: The following patients demonstrated at least partial 

and frequently complete regression of their tumors following therapy 

with skin sensitizers: 8 of 14 patients with nodular basal cell carcinoma, 
k of 5 patients with mycosis fungoides, 3 of. h. patients ‘with cutanéous 
reticulum:.cell sarcoma, 1 of 2 patients with multiple cutaneous and sub- 
cutaneous lesions of malignent melanoma, 1 of 2-patients with: cutaneous. 
metastases of mammary carcinoma, 1 of 2 patients with advanced carcinoma 
of the vulva. Collaborative studies were initiated with Dr.-Robert. Huebner 
to determine if evidence of immunity to any virus~associated antigens 
could be detected in patients whose tumors appear to be determined at: 
least in part by: genetic factors. .In addition, collaborative studies 

with other SVCP investigators.have been developed to compare immunity - 
with specific tumor-associated antigens aed immunity to ‘the skin — 
sensitizer's See | in. SRST SPY Phe Be ao 


Significance i. Biomedical Research and the: Program of the Institute: 

The Principal Investigator is one of the féw persons obtaining :clinical © 
cures of cancer with a type of therapy which appears to have an immmo- 
logical basis. Using a technique that has proven to be successful in the 
field, it is possible. to evaluate the mechanisms involved and apply them -. 
to other human tumors. In addition to providing data useful for the 

early diagnésis and treatment of cancer, this contract also provides 
materials from patients that are well characterized so that thé unusual 
genetic and ‘immunological findings can be applied to studies ‘being carried 
on by other areas in the SEecaG Tie ee Cancer ii cera 





Proposed Course: Inthe’ coming year, Sriphastex will te placed on. the 
i:munological mechanisms responsible for the ‘successful therapy of 
cutaneous neoplasms with sensitizers. In addition, the role: of genetics 
_ will be pursued in collaboration with other SVCP investigators. A ; 
‘correlation of the non-specific immune response with immunity to specific 
tumor-associated antigens will be expanded applying a vitro: Peets. of 
cellular ne aumorel immunity @ as well as” = testing. 


Date Contract Initiated: May 25, 1971. 


Current Funding Level: $86,995 
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TRW SYSTEMS GROUP (NIH 70-2200) 

Title: Viral Antigens and Anti-Viral Antibodies - fs . ( 
Contractor's Project Director: Dr. Norman Weliky © : 

Project offiéer: Dr. ‘Vincent W. Hollis 


Objectives: To purify, separate, and characterize. the antigens in known . 
and candiate oncogenic viruses and the corresponding anti-viral antibodies. | 


‘Major Findings: — A method using immunoadsorbents was ‘developed. foie absorbing _ 


all detectable antibodies to mouse ‘serum ‘components. from rabbit antiserum 
prepared ‘by injecting Mouse serum. “The conditions for removing antilipo- 
protein antibodies were also determined. A study of the optimum conditions | 
for absorbent preparation and for batch absorption indicated three things: 
(1) Sephadex 6-200 worked better than G-50, G-25,. or agarose; (2) for : 
activation, 500 mg of cyanogen ‘bromides | ‘per 100.mg G—200 worked better than 
reduced quantities of cyanogen bromide; °(3) Preparations. made by coupling 
activated G-200 to mouse sérum at pHil were better than those coupled at 
pHi0. Additional experiments established that goat and rabbit antihuman 
serum could be cleared . of antihuman serum antibodies, by. an analogous - : - 
procedure, using immunoadsorbents ‘prepared with human serum and with human 
serum lipoprotein. The monkey anti-Rauscher plasma virus antiserum 
provided by the Project Officer was absorbed with immunoadsorbents.and _ 
Bionetics Research Laboratories .confirmed: the. absence “OF antimouse serum 
antibodies _ in the’ absorbed serum... HAL titer to, RLV was retained. 





Significance to Biomedical Reséarch “and. ‘the Pro; ran ‘of: the. adatdinte® +. 
Antigens cross-reacting. with murine. and feline .leukemia: viruses .have. been . 
reported in human. leukemic . cells... ‘This. ‘contract, -by purifying and - 
separating all. _the antigens | associated with a known animal leukemia virus 
(Rauscher Leukemia Virus), will provide. direct “evidence to -confirm or. 


refute the existence of. the. .croge-reacting, viral antigens | in anime t and: 
human tumors. : 





meopaned Course: Isolation and purification. of murine. viral: antigens will 
be continued. Experiments will also be undertaken to isolate and purify 
EBV-associated antigens. ! 


Date Contract Initiated: June 15, 1970: - 


Current. Funding Level: S121, 464 sates 


ROBERT B. BRIGHAM HOSPITAL (NIH oes 
Title: Tumor-specific Transplantation Antigens in Solid Tumors 


Contractor's Project Director: Dr. John David and Dr. W.H. Churchill 
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Project Officer (NCI): Dr. Gary Pearson 


Objectives: To search for and characterize tumor-specific antigens in 
human tumors using the ECT ORNEES migration inhibition assay. 


Major Findings: Experiments designed to search for evidence of production 
of MIF by human lymphocytes stimulated by autologous tumor have béen , 
pursued, Modifications of the human MIF assay have been made to reduce 

the number of false negative assays. Assays have been attempted or 
materials from 21 patients with a variety of. tumors (colon, . breast , anes 
lymphosarcoma, bladder) and completed in 14 instances.” No evidence of . 

MIF release in response ‘to human~ tutor ‘antigen has been obtained. The 

line 1 guinea pig hepatoma system has been used to develop a.target cell 
cytotoxicity system. * These cells. were “labelled with 3H~thymidine for 

24 hours and then exposed to immune cells. ‘The percent kill was determined 


by measuring the residual radioactivity after 48 hours. “Specific cell kill 


in excess of 50 percent was measured by this” method. Blocking, antibody 


activity could not be demonstrated using. serum from animals nearly moribund 


from line al: tumor. Selective accutulation © of basophils has been demon 
strated at sites of reaction of dither line’ 1 or line 10 tumors by. 
specifically immunized’ animals. “Accumulation of. basophils has also ‘been, 
found at sites of rea¢tion to line 1’extract in the skin. of line 1 immune 
animals but not at sites of reaction to line 10 extract. 2 Hypertonic KCI 


extracts of line’ -1. tumor inhibited the migration of” specifically sensitized 


cells, 





Significance to Biomedicdl:Research and the Program of the Institute: 
in vitro assays for™ “the degree: ‘of: cellular: ‘immunity in human - cancer 
patients are urgently needed’ so that (1) anti-tumor’ iimtne responses may 
be followed during the course of the disease and (2) Large, numbers of 








application of the MIF, “ploékang’ antibody, and” dell cytotoxicity tests 

in this laboratory has: shown that in ‘vitro: assays of ‘the’ guinea pig: 
system can ‘be useful “in correlating ZB cytotoxic ‘and morphologic parameters 
in human studies. ‘Extracts made by ‘methods “that were ‘useful in human ~ 
skin testing: also «work in ‘KCI-macrophage: migration’ test in guinea pigs. 
it is expected that improvements of the MIF assay and other tests with 
the same extracts will improve comparative studies in human and animal 
tumors. Better defined cross-reacting ‘tumor ‘antigens wiil provide ‘Leads. 
for the morphological type. of tumor, that is most likely to have a virus 
causation. 


Proposed Course: (1) To continue to use the MIF assay to look for evidence 
of cellular immunity.in man to tumor antigens. KCI extracts of human 
tumors will be evaluated as one possible source of tumor antigen; (2) the 
mechanism of tumor cell kill in vitro will be studied in the newly 
developed target cell cytotoxicity system. 


Date Contract Initiated: March 12, 1969. 


Current Funding Level: $74,000 
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UNIVERSITY. OF CALIFORNIA, LOS ANGELES (NIH 72-2008) 


Title: Cellular and Humoral Immunity to Tumor Antigens — 





Contractor's Project Director: Dr. Paul Terasaki 
Project Officer (NCI): Dr. Ernest J. Plata 


Objectives: To establish the ‘number ‘of. distinct tumor-specific antigens 
which exist in human tumors utilizing cellular and . humoral immunity tests. | 
To study the epidemiology of cellular immunity to tumor antigens. To — 

test for humoral antibodies on cancer patients by blocking cellular 
immunity and direct reaction with tumor cells. To monitor the degree 

of cellular immunity during chemotherapy. To study the linkage of HL-A, 
antigens to susceptibility to tumors. = * was 


Major Findings: In the first year of operation, the Takasugi-Klein 
technique was automated and an objective machine reading was developed. 
Collaborative studies with other SVCP contracts were developed which have 
already resulted in two manuscripts which were submitted for publication. 
Particular areas of importance were: (1) HL-A antigens and cancer patients: 
The degree of correspondence in the frequency of 25 separate HL-A 

antigens was remarkably similar for 1100 cancer patients, with tumors. 

of the bladder, breast, prostate, lung, colon, and cervix, in comparison | 

to the frequencies in normal control populations. Some differences. which . 
were significant, however, were the excess of HL-Al and W18 (Te58) in 44 
Hodgkin's disease. and of. HL-Al in .cervix..cancer. A-higher, incidence of sb 
Te66 in lung. -cancer was also: of. interest. More. effort. -is now, being made 
to subdivide the. patients’ with tumors and increase the numbers. of patients es 
with rarer tumors... (2) . Serum: antibody. studies: | Sera. £rom. 288 - ‘cancer bn. 6 
patients were first. screened. for. HL-A:, antibodies. by testing. with lympho- : 
cytes from 80 random donors: . They were, then. tested against.a panel of . 
tissue cultured tumor cells by a new plating inhibition test. Using. this 
microtest, 2,459 combinations.of serum.and .tumor .cells were: examined, . Some. -. 
6% of the ‘combinations tested yielded: positive . reactions. The specificity 
of the antibodies: are being investigated... (3) Cellular immunity: -A total - 
of 63 cultured lines have been reacted: with lymphocytes from over 1000 
cancer patients in, the micro.cell-mediated test. . Conditions-of the test, 
particularly the amount of media was. thoroughly. studied. ..From-the results 
obtained, seenoey ee mediated ey, appears: to be only cee specific, 


Significance to Biomedical yeceee ch anid. the Pro ram ‘of * cha. ‘Tnetituke: - 

This contract allows the application. of findings. in tumor: “immunology and. 
genetics to large. ‘scale. population ‘studies. As-evidence ‘for tumor-specific 
antigens develops, - ‘population | studies allow. the: identification ‘of diseases 
which give an epidemiological -pattern. suggestive of an environmental agent. 
By determining the immune status of unaffected individuals» and ; family 
members of cancer patients. toe ‘tumor-specific antigens, it is possible to 
utilize epidemiology to select tumors which have the greatest (and poorest) 
chances of being caused by a virus. The studies on HL-A antigens are 
particularly significant because of the ability to separate diseases which 


167 


“eae 





have a genetic predisposition from those which do not. The identification | 
of people who are at high risk of developing cancer’ will allow specific 
actions to be taken in regard to diagnosis, Paevene oe and treatment 

on a more manageable level. 


Proposed Course: During the next fiscal year, the major ‘effort. will be 
focused on demonstrating the specificity of the immunological reactions 





that are cccurring in the cancer patients. Specificity of the serological . 


reactivity will also be analyzed using cytotoxicity and blocking studies. 
The role cf'génetics in human ttmors will be pursued in conjunction with 
the immunological and epidemiological studies. , 


Date Contract Initiated: July 12, 1971. 


. Current Funding Level: $273,600 


CHILDREN' S_ ‘HOSPITAL oF PHILADELPHIA oe 43-66- =D. 


Title: Interference aha Tmmunoflurescence Studies with cell Lines Derived 
from Leukemias and lyme names a 


Contractor! s 5 Project Director: ee a 


Project Officer see i JUDE, ‘Paul Levine 


Objectives: (1) To: evalitate: antibody pacvenia: to: EBV. eblebed antigens,’ 
i.e., the viral’capsid antigens: (VCA)', early antigens (EA), and the“D — 
and R components | ‘of theEA complex in various -EBV~associated diseases 
and controls. (2)*To devise « additional test: procedures* for humoral” and 
cell mediated: immune : responses in *EBV~associated : diseases... (3) To : 
sAyeeeteers methods for’ ‘Emproved or enneey oe of: ene. a virus. 


Major Findings: 1Bpv-inddced early antigens’ (EA). were found to’ ope tigre: 
disease=associated than the viral’ ‘capsid aarigen: “(WCA) , in ‘that ~ ‘patients. 
with infectious mononu@leosis (IM), Hodgkin's disease (HD) , chronic” 
lymphocytic leukemia (CLL), and Burkitt's lymphoma (BL), were more - 
likely to-have antibodies ‘to EA even with low VCA titers. Normals 
pengratiy: ‘did’ not ‘have® antibodies to: EA, even with TERED VCA © titers. 
Exposure of Raji or RPMI-64- 10 cells (Eeees of deeeevante EBV-related 
antigens) to EBV derived’ from the. HRI-K subline of -P3J celis, ‘led 
essentially only. to abortive infections in invaded cells; that is,” 
early antigens (EA) ‘were synthesized but not!viral capsid antigens’ 
(VCA); This*“permitted séperate detérmination of antibodies :to EA and 
VCA in indirect immunofluorescence tests,“using acetone-fixed..cell | 
smears of abortively infective Raji cells for anti-EA, and of EB3 
(or HR1I-K) cells “for anti~VCA. Anti-VCA- titers eae ay exceed anti-EA 
RP PSPe ony ences CRE rien erepe: 
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‘have been examined. 


In the course’ of exatiination’: “of nanaeeds of sera for antibodies to. the 
EA complex, two different patterns. 6£ immunofluorescence were observed: or 
(1) Diffuse staining (D) of the nucleus and cytoplasm of infected cells; 
and (2) Restricted staining (R) of masses in the cytoplasm. The D 
component resisted methanol or ethanol fixation but was rapidly and 
completely destroyed by proteolytic enzyme treatment of, acetone~fixed | 
cell smears. The R component was denatured by methanol fixation, but - 
was more resistant to proteolytic enzymes than D. Abortively infected 
Raji cells with R antigen always contained D. However, the D containing 
cells did not always: contain R. The D antigen was. found early. after 
infection in the nucleus only. In time it was found in the cytoplasm’ 


and thus. filled the-whole cell. The R antigen developed entirely in 
the cytoplasm. . . 


Data confirmed that there were three diseases ‘which were regularly 

associated with high antibody levels to EBV-related antigéns: IM, BL, 

and NPC. In these cases, anti-VCA titers usually persisted at nearly 

constant levels, whereas considerable changes in anti-R, anti-D, or . 

both were observed. frequently in the course. of the disease. Approximately 

80% IM and NPC: patients have. high anti-D titers which usually decline : 
with ‘cessation of the disease or when patients go into prolonged remissions. . 
Anti-EA, particularly ‘anti-R, has some prognostic. significance in BL 

patients who. have been successfully brought. into. remission by. Chemotherapy. 
Those who maintain or develop high levels of anti~EA are more. prone... ) 
to have relapses than.patients with no or declining titers of. anti-EA. 
The reason why the anti=EA. ‘Tesponse is dom nantly. OL: solely. of the _ a 
anti-D type in some disease and of, the ant -R type in: other diseases. 8 | 
is presently unexplained. < oe eh ag o 








Several thousand sera are, being titrated fae gabibodies: ‘to. various. 
EBV-related antigens fron “patients. ‘with Burkitt's lymphoma ABL).,.- 
nasopharyngeal © carcinoma (NPC), Hodgkin! Ss: ‘disease. (HD) 5. lymphosarcoma 
(LSA), and “several other. malignant. ‘and. non-malignant. ‘diseases. Results 
of these studies are being tabulated and: complete: analysis ~ ais’ being» . 
postponed until. sufficiently large | numbers ‘of re in each category 





Significance to Biomedical Research and the. Program of the Institute: 

A major effort of the SVCP has been to. study. EBV: involvement. in the _ 
etiology of Human malignancies. as BL and NPC. ‘This contract characterized 
several EBV-related antigens. ‘and investigated. ‘their. relationships. with 
many “malignant ‘and non-malignant diseases. The. identification of: two. 

EA antigens has indicated ‘the. posibility that different strains: of EBV 

may be present or that if one strain. iAs.involved,;.the immune. response 

may. be of diagnostic or prognostic importance. 
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Proposed Course: Continuation and completion of the above studies and 
particular attention to development of an assay for cell-mediated : 
immunity to EBV. 


Date Contract Initiated: January 1, 1966. 


- Current Funding Level: -$115,150_ : ms wie? eee ee 


INTERNATIONAL AGENCY FOR RESEARCH ON CANCER, (vr o-2076). 


Title: dencenlacioloey Studies of Hesouha-yneesl Carcinoma end’ Burkitt's 
Lymphoma. 


~ 


Contractor's Project Director: ots G. -Blaudin de: The 
Project Officer(NCI): Dr. Robert Depue 


Objectives: To determine ‘whether: there is an etioclogiéal velaticnstitp | 
between a herpes-type virus, the Epstein-Barr Virus (EBV), and Burkitt's 
lymphoma ; to study groups with high and ‘Low risk of ‘nasopharyngeal car- 
cinoma (NPC) with the aim of evaluating the possible intérrelationship of 
genetics, environment , and viruses (especially EBV) i re eee. of NPC. 


Major Findings: | (1) Uganda: A five-year prospectivé’ study. was - Initiated 
to investigate the status of African ‘ehildren- relevant to ‘EBV: antibody 
levels prior to the development: of Burkitt's: ‘lymphoma:  (2)" Hong Kong - 
Singapore: More than 7,000 blood samples have been collected from normal 
individuals to evaluate the distribution of EBV antibodies and HL-A 
patterns in groups at high and low risk for. nasopharyngeal car¢inoma. 
Analysis of a cross-sectional collection of ‘sera from 2, ,096. individuals . 

in the Hong Kong area. indicate that. EBV titers remain at a ‘@onstant level 
from ages 2-30, but that after the age of -30,° the: ‘proportion. with titers — 
greater than 1:160 increases in both males: and females. Higher titers. 
were found in the young Singapore population where’ approximately 20 percent 
of the pupulation between ages 19-29 had EBV titers greater than-1:160. 

(3) In Lyon, an attempt was made to standardize the EBV testing between 
Hong Kong, Singapore and Lyon. . Studies: performed . at Lyon ‘ona French 
population indicated a: bio-modality of: EBV titers with a gap from ages | 
10-40. A: significant- difference in antibody pattern was noticed from 
village to village in the Frenchsurvey. ‘Some: villages had a- ‘substantial 
proportion of titers of 1: 10 or: below, whereas’ other villages had virtually 
no individuals with low titers. A soluble antigen from Pope's QIMR-WIL 
line derived from a: leukemic. patient. eoetee in | high’ ‘titer with NPC sera - 
but not with BL sera, 


Significance to Biomedical Research and the Program of the Institute: 
High EBV-antibody titers have been associated with nasopharyngeal carcinoma 


and Burkitt's lymphoma, but an etiological relationship has not been 
established. The prospective study initiated in Uganda should be able to 
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detect whether Burkitt's lymphoma is the result of a new infection with 
EB virus in an older child who has somehow managed to escape infection 
with EBV at-an.eariy age,. and. it. should also be able to-test an: 
alternative hypothesis that Burkitt's lymphoma requires persistant 
reinfection with EBV in order to develop. The Far Eastern studies will 

be able to concentrate on a multifactorial analysis of possible etio- 
logical co-factors in the etiology of a tumor with clear population 
clustering. The correlation of data resulting from the HL-A. typing, -: 
EBV studies, and case control studies could. identify factors involved 

in the etiology of ‘this disease. “The serological findings - of higher 
titers in the older Hong Kong population indicated that active reinfection 
with EBV occurs in an area where there is a high incidence of WPC, and 

is therefore in support of the reinfection theory’ of EBV oncogénicity. 

The findings of EBV antibody differences by. city in France are important 
because of the time-space clustering ‘and drifting of Burkitt's lymphoma. — 
Geographical variation in EBV status in consistant with ‘the hypothesis — 
that EBV causes Burkitt's: lymphoma. ‘The findings of a soluble antigen a 
that differentiates between sera with Burkitt's’ lymphoma’ ‘and nasopharyngeal ~ 
is one of two important tésts that are able to distinguish betweén high 
EBV-associated antibody levels, the other being the finding of the diffuse 


type of early antigen in NPC by the denies: while the restricted is more 
often found in Burkitt's lymphoria. 


Proposed Cgitrne:: Continued collection of data and materials in the Hong 
Kong, Singapore’ and Uganda areas will be pursued as ‘above. ‘Standardization 
of the EBV test -will be assisted by cooperation ' between standardization 
laboratories in Lyon’and the United States. 





Date Contract - Tnitigved: cenuery 1, T9TL 


Current Sea revel: $523, 615 
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CENTER FOR DISEASE CONTROL, (vot—42) 





Title: Etiologic ‘Studies of Leukemia and Related Diseases, Oceurring in. 
Unusual Epidemiologic or ‘Genetic Situations... ; 


Contractor! 5 Project Director:, Dr. Clark W. Heath, Jr.. 
Project Officer (NCI); Dr. Adi F. Gazdar 


‘Objectives: (1) To perform epidemiologic and virologic studies of Leukenia 
and related illnesses (cancer, congenital . defects) occurring. in unusual 
epidemiologic or genetic circumstances. (2) To maintain leukemia case 
‘surveillance programs in selected population | areas in the United States. 


Major Findings: . Out of approximately 100. cases of ‘Letikemia and lymphoma - 
brought to the attention of the CDC, 41 cases associated with: unusual 
circumstances were selected for epidemiologic | and laboratory study. The 


studied. cases consisted. of 2h community | clusters, 10 multiple case families, 


5 human-animal case associations, and 2 instences of marital leukemia/ 
lymphoma. 


A total of 35 cell ‘Vines from Leukemia /Lymphoka cases. “have been. ‘permanently 
established, screened by electron microscopy, tested for the presence of 
oncogenic and non-oncogenic viruses, immunoglobulin production and myco- 


plasma. . contamination. ‘by various. techniques and preserved in liquid nitrogen. i 


In the past year, 60, specimens have been collected. for cell culture work,: 
and about 150 serum specimens have . been obtained, aliquoted. and. stored. 


Thirteen cell lines derived from patients have been cross—tested for FA. 
reactivity against the donor's serum and 2 céll lines were also tested 
against sera collected from relatives and contacts, with negative results. 


Cell cultures, mostly from multiple case family situations have been 
supplied to several investigators in the SVCP. Eighteen cell cultures 
have been tested at the NCI for reverse transcriptase activity, with 
negative results. 


. Significance to Biomedical Research and the Program of the Institute: 
This contract deals with epidemiologic and genetic studies on cases of 


human leukemia and attempts to ascertain and clarify the etiology of 

human. .luekemia through intensive investigations of selected cases. Since 
clustering and genetic defects are associated with the easier detection 

of virus in animal systems, this contract provides specimens of particular 
importance to SVCP investigators because of the greater chance of _ 
identifying a human tumor virus. 


Proposed Course: The contractor will continue to identify and study cases 
of particular interest to SVCP. In addition, a program for a systematic 
evaluation of the relationship between infectious mononucleosis and 
lymphoma will be developed. 
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Date Contract Initiated: “July 1, 1967. 


Current Funding Level: . $150,000 a 


THE UNIVERSITY OF MINNESOTA (NIH 69-2061)" 


Title: Tumor specie ‘Transplantation Antigens, ‘in potid Tumors? > 
Evaluation of the Immune. Response ee a ; ee Ga 





Contractor! s Project Director: . ‘Dr, Charles R. McKhann 
Project Officer: Dr. Ronald B. Herberman 


Objectives: To: study” ‘events in the: immune responsé® ‘to tumor:antigens by 
assays for lymphocyte stimulation,” cytotoxicity: by immune cédis, blocking 
antibody’, ' and cytotox antibody. To- study the effect of clinical state. . 
on the immune ‘response.'* To ‘perform ‘studies: on. domme Loa cad, Deaton 
of experimental tumors. ~~ “ fee aes 








Major Findings: “A heterologous antiserum to mouse plasma’ cells has been 
developed. This serum suppressed” ‘formation of antibody: to sheep erythro- . 
cytes. It was: “found to “have” ‘some ainkithi tory effects ae te eau of 
trenspladiteple mouse ‘tumors < ot 






Lymph nodes of tumor” aring “mice | ‘were found ‘to produce danger: amounts, of 
Summa oe LOG Ta ‘than’ tho ware eontrol: mice. 


A serial study of er inlee immune Senet y of. 6 aa: ea Spee 
BeEcet ated eetigene a now in TROT SES» 











Si i Picanseoks Biotne all Robeavan’ ana’ the Prog aim. of the. Minette 
Study of “immune: r sions to tumor-associated antigens on human tumors is. 
an important part of the AVCP. Studies. of: immunological manipulation dn os, 
animal model systems may provide ummealrg aoe to suceesatut immuno~ 


therapy in man. 


Proposed Course: (1) Continue studies on inhibition: of antibodies to . 7 
tumor antigens by the anti-plasma cell serum. (2) Continue serial study of 
immune reactivity in patients. 


Date Contract maetietes ae a, pee 


Current Funding Level: $130, O11 
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CHILDREN'S HOSPITAL OF THE DISTRICT OF COLUMBIA ANTE eee 


Title: Immunologic Reactivity of Pediatric Ganeee Patients 


Contractor's Project Director: Dr. Sanford Leiken 
Project Officer (NCI): Dr. Edward Leonard ce 


Objectives: To determine if children with cancer react inmunologically 
to autologous neoplastic cells and to serve as a resource of tumor tissue 
from children with neuroblastoma, rhadomyosarcoma, Wilms tumor and hepatoma. 


Major Findings: This is a newly funded doutrdee Sud there are no findings 
to be reported. . ed 


Significance to Biomedical Research and the Program of. the Institute: 

The Special. Virus Caneer Program has been concerned with the problem of . 
whether or not cancer patients. possess. specific tumor immunity. . Evidence 
has been obtained by others using in vitro tests that neuroblastomas. from 
different patients share tumor antigens. Clinical immunological and | 
epidemiological studies indicate that neuroblastoma may be a tumor of 
viral origin. .This contract represents the first attempts to verify 

in vivo antigenic relationships among neuroblastomas from different 
patients. Tests for.cellular immunity using skin testing and in-vitro 
techniques, when combined with virological and bidchemical tests, will be 
of great importance to studies on the viral etiology of neuroblastoma. 

In addition, if ,reactivity is detected it may be possible inthe near 
future to increase the immune response by ‘the patients to the point _ 
where an adverse effect on the tumor and accompanying beneficial effect 
for the patient would.be -obtained. 








\ a8 3 : a 
Proposed Course: The contractor will concentrate on preparation of tumor _ 
cell antigens for studies which will include: (1). measurement of in vivo -- 
delayed cutaneous hypersensitivity reactions to.antigen: preparations; and. 
(2) in vitro’ A RERGEY ES transformation and colony, 4 inhibition. tests. 





Date Contract Initiated: February 1, 1972. 


Current Funding Level: $70,000 


GEORGE WASHINGTON UNIVERSITY (NIH 72-3251) 





Title: Clinical Tests for Immune Responses to Separate Soluble Menbrane 
Antigens Which Appear to be Tumor-Specific 


Contractor's Project Director: Dr. T. Crandall Alford 


Project Officer (NCI): Dr. Ronald Herberman 
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Obitectives: 


Objectives: To study the immunological reactivity of tumor patients to. 
antigens on their, neoplastic cells. by,.skin testing and other in vitro 
methods and to correlate. these. results with. the clinical course of the 
disease. 





Major Findings: This is a newly funded contract and there are no findings 
to be reported. 


Significance to Biomedical Research: and: the Program of the Institute: 
The potential findings of common antigenicity of tumors would provide > 
strong indirect evidence for viral etiology. . This. contract should: AL) 
allow the study of several immunological parameters in patients with 
neoplastic diseases; (2) provide information on, the immunogenicity of. 
soluble antigens and their potential usefulness in immunotherapy 3, (3) 
contribute information regarding common antigens in tumors of different 
individuals with the same disease;. (4) provide materials for a correlation 
of tumor-associated antigens. with. biochemical and d virological searches | for | 
a human tumor virus. 





Proposed Course: The: contractor: el ‘Cent. soluble extracts. ee tumors. 
and selected patients will be inoculated with these extracts to determine 
if the tumor specific antigens are ‘immunogenic. Materials from these 
patients will. be Shagie? ‘in: eoltsborsl ton with biochemists.and virologists 
within SVCP.. : : ' 


Date Céiteact Initiated: April 1972 


‘Current Annual Level: $84,955. igor, «* Pett, Sk earbe Log cd 





ATOMIC .ENERGY. COMMISSION OAK: RIDGE baat ae LABORATORY ARSoD. 


Title: Biophysical Instrumentation Development and Cancer Anatomy Program 





Coatracee:! Ss Pros ect Director: Dr. Norman Se Anderson 


Project Officer (NCI) Dr. Charlies W. Boone 





Assistant Project officers, ey: Dr. Robert A: Manaker 
: oe ‘Dr. eee ‘0 GomnOr 


1. To investigate the immune reaetion to cancer and . to develop rapid 
monitoring assays for this purpose. 


2. To determine the re-expression of fetal, embryonic, or placental’ antigen 
or isozymes in tumors, and to develop reagents and immunological tools for 
early cancer detection and therapy based on these antigens. 
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Major Findings: 


Ls Demonstration of circulating daviiedies cytotoxic to sv40. hamster ‘tumor 
celis after immunization with human embryonic cells. 


2. Development of methods for isolating tumor antigens from tumor cells in 
tissue culture. 


3, Establishment of a screening laboratory for screening human sera for fetal 
isozymes, antigens and low molecular vee indicator substances. * » 


4. . Modification of a _eytofluorograph for direct comer data processing. 


5. Development of interim fluorescence standards yar quantitation of 
fluorescent binding to cells. : 


6. Discovery that a labee fraction of the circulating anti~Burkitt cell 
antibodies in‘ convalescent Burkitt patients and in. infectious mononucleosis 
are absorbed out by fetal cells, and that they will also bind to “SV40 
transformed hamster cells, providing strong support for the concept that 
many of the antigens appearing in tumors, ae human smne Sy are re~ 
expressed pabEyeate components. 


7. A symposium and workshop on Fetal and Embryonic Antigens in Cancer was 
held in Oak Ridge in May 1971 and will appear in December of this year.. A: 
second one was held in February 1972. Arrangements for rapid publication 
have been completed. ee vee ne ee 

' 8. Heavy emphasis is being placed on the ‘characterization of so-called » 
"blocking" components in the serum of cancer patients and tumor-bearing 
animals. 


Significance to piomedical Research and the Program of. the - Institute: Th 
. development of better methods for characterizing immunological response 


cancer and for détecting tumor antigens are closely associated with the 
elucidation of the viral causation of cancer in man. In the event a human 
cancer virus is authenticated, immunological methods and::concepts now being. 
used to detect cancer viruses will be used diagnostically and to monitor 
therapy. 


Proposed Course: This contract will continue to operate in two research: 
areas: 1) the development of better instrumental methods for detecting 
cancer antigens and 2) the elucidation of fetal antigens to cancer antigens. 


Date Contract Initiated: July 1, 1962. 


Current Contract Level: $650,000. 
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NEW YORK MEDICAL. COLLEGE fore 72- ~3289) 


Title: tmmunological auesddies of. Breast Cancer ‘Patients Against 
Autologous Breast. Cancer Tissues. 


Contractor's Project Director: Dr. Maurice M. Black 
Project Officer (NCI): Dr. Paul Levine 


Objectives: To evaluate the Rebuck skin window technique as a means of 
adecrt ty sue epecttte immune meee to. breast tumor. SES EERE? 


_ Major Findings: “This | isa a neues funded | contract ‘and: there are. no findings 


to be reported. — 


Significance to Biomedical Research and the Program of the Institute: 
Epidemiological, virological, and animal studies indicate that breast 
cancer is one of the most likely forms of human cancer to. be caused by 
virus. One of the major goals of the SVCP is to provide information on 
the etiology and control of virus induced neoplasms. This contract will 
study the immune response to breast cancer antigens in humans and the 
information that is obtained will relate aerecety. to’ the SVCP's efforts 
in this area. ' 


Proposed Course: The investigator will compare. pathological evidence of 
immune reactivity in breast cancer patients with in vivo and in vitro™ 
tests performed on the same patients. and. supply . clinical. information. and . 
laboratory specimens to other dayest i gators in the field of breast cancer. 





Date Contract Initiated: June 26, 1972. 


Current Funding Level: $86,010 
aS eee 29 


UNIVERSITY OF TEXAS (NIH 72-3262) 
Title: Human Immunity and Immune. Response to the Rauscher Leukemia Virus 


Contractor's Project Director: Dr. Evan M. Hersh - 


\ 
. \ 





Project Officer (NCI): Dr. Paul Levine 


Objectives: To. establish the. ‘kinetics of, che. human. immune. response to. 


‘Rauscher leukemia. virus, and to. determine. the, ability of, man to. mount. a 


primary or. secondary 4 immune. Teqponea: to. the virus. 


Major Findings: “This is. a newly, funded’ contract sad ‘there are. no findings 
to be reported. mist ah aes Ae sie Bae 2 
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Significance to Biomedical Research and the Program of the institute: 
The fundamental premise upon which this work is proposed:is that known ”’ 


murine~leukemia viruses and a hypothetical human leukemia virus may share 
at least oné ‘common antigen. Evidence from a number of laboratories. 
using immunofluorescence techniques has suggested a cross-reactivity | 
between Rauscher leukemia virus and antigens in human leukemia celis. 

The materials and information provided from’ patients in these’ ‘studies 

may provide important reagents for establishing tests to detect the 
etiological agent for human leukemia. 


Proposed Course: The contractor will inoculate selected cancer patients 
with a formalin-killed high titer Rauscher virus preparation which has - 
been demonstrated to be non-cytotoxic, non infectious, and non-oncogenic. 
Humoral antibody response and cellular immunity’will be measured by © 

a variety of in vitro tests in collaboration with SVCP investigators. 


' Date Contract Initiated: May. 24, 1972. 


Current Funding Level: $102,058 


MAKERERE UNIVERSITY (PHt3-67-47) 

Title: Epidemiologic Study of Burkitt's iyaehone 
Contractor’ s Project Director: ‘Dr. George Kafuko ed 
Project Officer (NCL): Dr. Robert Depue, aes 


Objectives: The overall objective was to conduct gitdtes on the natural 
history, occurrence, and transmission of Burkitt's lymphoma: (BL), with. 
special reference to the etiologic role of Epstein-Barr virus (EBV). 

Since malaria has been considered as a contributing factor in the etiology © 
of BL, the following specific objective has been a target during the~ 
current contract year: 


To study the relationship between malaria ane BL; to investigate 
the “immunological effects of malaria in the susceptible‘ child- ~ 
hood population of the West Nile District, and to ascertain 
whether patients with BL have normal immune response. to malaria 
as compared with a well-selected contrat sporularcion. 


Major Findings: Since the malaria investigations are supplementary to the 
seroepidemiology " survey, the pace ‘of work’ was*géared to that-of the main. 
project. From 1 August: 1971 to-7 February 1972, the administrative’ set up ° 
at Arua was organized, laboratory facilities were established in the East 
African Virus Research Institute Field Station at Arua, and supplies, 

_ stores; équipment and apparatus were delivered there.- Staff were © 
recruited and trained. Much time was also spent in establishing good 
public relations with the administrative authorities and the general 
public in the District, so as to enlist full participation and cooperation 
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of all concerned. Part chass -in. the counties of. tevacia. Avinga, Terege, 
Madi, and Koboko,. were also. selected, on’ the basis of population density. 
A parish is the smallest administrative. division. of a.district... 


For comparison ana assessment = ot fat at a andemicity. in children aged. 055. 
years, malariometric surveys were carried out in 7 selected parishes in 
the counties of Aringa, Maracha, Terego, and Madi. Assessment of malaria 
endemicity was made by parasite and spleen surveys. From each child 


.@xamined, a thick and thin blood smear was taken on the same slide, and 


these were stained and examined at the Field Station Laboratory in Aura. 
The parasite density index has been calculated by multiplying the fre- 
quencies of parasite counts obtained for each class by the class number, 
adding all the products, and dividing the total by the number of positive 
slides, The total number of slides taken were 3120 of which 2440 were 
positive (78.2%). The number of children examined for spleen enlargement 
was 1099. The total number of enlarged spleens found was 480 (43.72). 
The average enlarged spleen was 1.5. The level of malaria fluctuated 
between holcendemic in Obi parish and hyperendemic in Aupi, Olivu, 

Orinzi and Tara parishes. The parasite rates were highest in the 3-5 
year age group. This is a very important observation because the peak-age 
incidence of BL corresponds with this same age group; therefore, this 
finding strongly supports the correlation observed between malaria and 

BL by Kafuko and Burkitt, 1970 (Intern. J. Cancer, 6, 1-9). 


In Aupi parish during February and March 1972, the parasite density index 
was highest in the age group 0-4 years, likewise corresponding to that 

of BL. Malaria infection in ail areas is predominantly due to P. falciparum, 
with P. malariae playing a secondary role. Infections due to P. ovale 

were less than 1%. No P. vivax. was detected. Malariometric follow-ups 
will involve 1500 children selected for rebleeding at 6 monthly. 

intervals. Commencing August 1972, 20 clusters of 75 children will be 
investigated for Hentern ine? and Malariometric BOE Soe= UR surveys. 


Significance to Biomedical Research and the Program of the Institute: 
Many studies are being undertaken of EBV because of its implication in 


the etiology of infectious mononucleosis and its suspected relationship 
with other human cancers. Determining the etiology of BL is one of the 
most important goals of the Special Virus Cancer Program, because of the 
probable viral causation or association and the probability of etiological 
co-~factors. If the etiology of BL is solved, then it is highly probable 
that it will have considerable application to other human neoplasms. 


Proposed Course: This project will cooperate in the sero-epidemiological 
study of EBV in the West Nile District during the next contract year and 
continue studies on chronic malaria and its resultant immunological aspects 
in relation to BL. Malaria antibody and immumoglobulin tests will be 
carried out on sera from BL patients and controls, including Lone ESE BL 
survivors. 


Date Contract Initiated: September 26, 1966. 


Current Funding Level: $26,000. 
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New contracts were initiated in the last five months of the year with 
D.C. Children's Hospital in Washington, D.C., George Washington : 
University: ‘medical Center, New York’ Medical College, ‘and the Univerdity 
ef Texas. These coritracts will employ in vivo ‘and in: vitro: immunologic 
tests to characterize the immune response toa a variety of viral and 
tumor-associated antigens 
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PROGRAM MANAGEMENT SEGMENT 


E ‘Dr. J. Bi, Moloney, -ASDVO, DCCP, . NCI, Chairman. ey 
Dr. Louis R, Sibal, OASDVO, DCCP, NCI, Executive Secretary 


UNIVERSITY OF NORTH DAKOTA (PH43~ ~66- ~8) GRAND. FORKS , NORTH DAKOTA 


Title: Quantitative Studies on the ‘Transmission of Feline Oncogenic RNA 


‘Viruses and Selected Herpesviruses by Certain Bloodsucking Arthropods 


Contractor's Project Director: Dr. Robert G. Fischer 


Project Officer (NCI): Dr. ceorge J. Burton, 


Objectives: -To determing whether certain oncogenic viruses can be trans- 


mitted from infected animals” to healthy susceptible animals by. bloodsucking . 
arthropods. - Specific. objectives. ares (1) To determine virus levels in 
arthropods which have, fed on experimentally infected donor animals of ‘known 
titer. (2) To determine whether the disease caused by each oncogenic virus 
can be transmitted biologically, i.e. by transfer of the virus, via the 
salivary glands of ‘the. infected arthropod. “. (3): To: detevmine the quantitative: 
distribution of the wirus. among - various organs and 
demonstrating suitably high virus levels. (4) To determine whether the ~~ 
disease caused by each virus can be transmitted mechanically through inter- 


rupted feeding, or. Pt transfer of. the virus . on the eer ee and. Bae of pae. 
arthropod. ~~ metas ee es ‘ Sree nae 





Major Essa ee (a). ‘Friend ‘aes viria CLV) 






In collaboration with Drs. We ‘ 1.T.H., the xc test was 
used to détermine whe er the Friend leukemia viris C LV) complex ingested 
by the ‘stable fly is altered in’ ‘such a way that ‘stibsequent introduction of 
this insect-virus mixture into ‘an| ‘animal ‘system results in ‘splenomegaly ~ ; 
without splenic foci. The’ firiditigs are Consistent with the hypothesis - ‘that 
a "helper" activity (LLV) may be degraded more rapidly than SFFV. A low 
Beco eee of flies are capabie of supporting SFFV plus helper activity. for 
at least 14 days. An. -investigation.to determine possible SFFV and/or helper 
virus - (LLY?) activity. in the stable’ fly’ following a single FLV tieal was con- 
ducted. ° A study with Dr. R.. Stéeves,. Roswell Park’ Memorial Institute, ‘ 
indicated a gradual ‘loss. ‘of. both SFFV. and. helper: viruses. FLV" infection rate ° 
studies “have béen:: conducted in other fly. and mosquito - ‘species. It was found 


that 90-95% of ‘the* ‘mosquitoes tested had each. ec enough FLV to infect | 
one weanling BALB/< ‘Mouse . ge ae 


(b) gine euieaas virus (FeLV) and Feline Sarcoma virus (FS¥): No virus ~ 


_particles have been observed in various organs of cat fleas or mosquitoes . 
which fed on the FeLV- or FSV-infected donor cats. The fate of FSV inthe ~~ 


eat flea, fed successive. .. Lafective Meals, is currently Beane. evaluated. 


(ec) Herpes saimiri virus “(avs) : : leeep a transmission “of ‘Herpéévirus 
saimtri (HVS) which induces reticulum cell sarcoma in marmosets has been 


-investigated with the collaboration of Dr. F. Deinhardt, Presbyterian-St. 


AS a 


tissues in thosé arthropods ~ 


Luke's Medical Center, Chicago, and Dr. G. Burton, N. ies H. They included 
initial extrinsic incubation studies of HVS in ‘relation to the yellow fever 
mosquito, Aedes aegypti; the malaria mosquito, Anopheles quadrimaculatus ; the 
cat flea, Ctenocephaiides: felis ‘felis; and the stable fly, : Stomoxys calcitrans. 

HVS was only isolated from the | the midgut of Aedes and Anopheles. mosquitoes, cat.. 
fleas, and stable flies up to 6 hrs. In an investigation of the possibility © 
of transmission from an HVS-infected marmoset to a susceptible recipient . 
during interrupted feeding activity of the stable fly, four of the six 
marmosets showed no apparent signs of disease after one year. 


(d) Marek's disease virus (MDV): Marek's disease transmission. studies are” 
being conducted with the collaboration of Drs. J. Frankel of Life Sciences — 
Inc., and Dr. G. Burton, N.I.H. During this first triannual period, an 
interrupted feeding-natural association experiment was conducted. Stable 
flies, Aedes mosquitoes, and triatomid bugs were. allowed ‘to partially feed on 
two MDV infected chickens. - One hour later, the insects were allowed to com- 
plete feeding. on varying numbers, of both one-day-old L.S.I. and conventional 
Wallace chicks. No sROetEEYe: transmissions have occurred | to date. , 


(e) Murine cytome: alo virus (CMV). ‘(Henson Strain). This cytomegalovirus 

has been supplied by Dr. D. Henson of N.1.H.. Results of three experiments 

with stable flies. indicate that CMV is viable in this” insect for’ at ee ee 
3-4 days. 





Significance to Biomedical Wiesicch ‘sh | the Program of the Institute: 


Viruses, which are obligate parasites, may be transferred biologically or 
mechanically by arthropod vectors. Mosquitoes, biting flies, fleas, “ticks, 
and mites may suck blood from both man and domestic animals (ncluding 
birds) ‘close y associated with man. It is, therefore, important to investi- 
gate whether. oncogenic viruses present in infected animals | can be transferred ' 
to man. If such a vector is found, measures can be taken to control or 
prevent, contact ‘between the vector and human or animal hosts. 





.Proposed Course: 


(1) Since the Herpesvirus gaimiri appears, “to have: no ‘wiability” in. the yellow 
fever mosquito, malaria mosquito, cat flea, and stable fly beyond. 6.1/2 hours, 
only interrupted feeding transmission experiments will be pursued next year. 
(2) Insect transmission experiments will be continued using. Marek's disease 
virus, murine cytomegalovirus (Henson strain), and feline oncogenic viruses, 
with mosquitoes, flies, fleas, and other arthropods. (3). Additional species 
of mosquitoes, flies and fleas will be used as test insects in these trans- 
mission experiments. 





Date bonteaee “Unde teead:: catober 27, 1965_ 
Current Contract Level: "$25,000 (It is planned to terminate this. contract 


after Dec. 31, 1972, since all objectives will probably have been met. by 
then.) —) he eae Be ee GE GAA eed tee 
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UNIVERSITY OF MIAMI (SCHOOL. OF MEDIGINE (PH43-67—1287) CORAL GABLES, FLORIDA. 





Title: Immunization. ‘studies: on Avian Leukosis and. Related Problems . 


Contractor’ s “Projet. pl cree: 


} 


Project Officer (NCI): ee Gary: Pearson 


Dre M Michael Sigel 





Objectives: (1) Measurement of the duration of immunity induced .by live virus; 
(2) Further assessment of the specificity of protection induced by immuniza- 
tion with live virus; (3) Search for humoral factors other than neutralizing | 
antibodies; and (4) ec of the several parameters of cell-mediated » 
immunity. 

Major Findings: (1) ‘Their initial:.observations on protection against Rous 
tumor induction were extended to include various combinations of immunizing 
and challenge viruses of subgroups A, B; and C of the avian leukosis- _. 
sarcoma complex. It was demonstrated that protection against tumor 
induction by viruses of all 3 subgroups (A, B, C) could be achieved by 
immunization with a single line leukosis ,virus of any of the 3 subgroups. 
Furthermore, this protection was independent of humoral antiviral neutralizing 
antibody. Taken as a whole, their work seems to provide an indirect 
demonstration of a TSTA or VISA on the natural host system for avian leukosis’ 
and sarcoma..viruses. . (2) The: duration of protection elicited by RAV-1 gi 
immunization was at least 9 months. .(3): Immunization of chickens. 2 weeks of 
age afforded better protection. against. a‘ challenge dose RSV(RAV-1) than | 
immunization of.14. week .oid chickens. . (4). Inactivated virus _(B-propriolactance 
and formalin). failed to:elicit -protection against RSV(RAV-1). Utilizing | 

the in vitro ‘blastogenic. feaction,.it-was found that. leucocytes. sensitized. 

to virus of one subgroup were also responsive to antigen(s) associated with 
another subgroup. The development of the blastogenic response began slowly 
and reached its. peak 4-6: weeks after immunization which coincided with the 
period. necessary. for. immunity to..tumor. induction, to “develop in immunized 
birds. (5) .Soluble. virus-induced surface antigen (VISA)..was prepared. from 
SR-RSV transformed hamster cells. {(MSR-5)-by the. method of Mann-et.al... The 
soluble extract was “capable of. blocking the serum mediated ‘cytotoxic reaction 
against ‘both allogeneic. (clone-2)- ‘and syngeneic (MSR-5)SR-RSV transformed _ 
hamster cells. Preliminary :attempts to prépare soluble ‘RSV induced surface . 
antigen using a KCL solubilization procedure have been:started in. order to 
determine the most. auilt able and: efficient method for isolation of VISA. 


Si nificance: to. Biomedical aoa aad? the: ‘Program of the ‘Tasta tute: ‘The 
overall goal ofthe SVCP::is the control of cancer.. From the immunological. 
viewpoint , it would be .extremély important to clarify the issue as to the- 
possible existence of a transplantation. -antigen and its role in the disease 
process. Basic;studies: are also needed:.on immunity in chickens.in order.to_ 





understand fully. the. Sumaniclogicst Jap lications in avian tumors, and. possible ... 


application to mammals. ~~ 


Proposed Genres: @ Experiments on! immunization of Japanese quail, -which 
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tage 


are free of endogenous gs antigen and helper factor, are now underway. 
(2) Attempts to-achieve protection against sarcoma viruses in. chickens and 
quail through immunization with a subgroup E virus are planned. (3) A 
further effort to ‘fmmunize with a killed virus preparation, using 
hydroxylamine-inactivated virus is also planned. (4) Major emphasis will be 
placed on further work with the putative VISA isolated from RSV transformed: 
tumor cells and on the relative blastogenic potential of chicken A mEnG 
cytes from immunized birds as correlated with tumor® immunity. 


Date Contract” Initiated: June 23, 1967 


Current Funding Level: $121, 000 ? - a a 


UNTVERS TTY . OF WASHINGTON (NTH-NCI~72~ 2037) SEATILE, HESEINCIOR 


Title: Immunological and Tewiapiaatatsan Studies on Dogs with Cancer. for 
Detection of an Oncogenic Virus~Carrier. PEBEC: 


Contractor! s ‘pieice Director: - Dr. Raider Storb 
Project Officer: Dr. Gary Pearson 


Objectives: (1) To set up procedures for studies of immune competence in ~ 
dogs with lymphosarcoma and other tumors before, during, and after’ treatment ; 
(2) To monitor closely those dogs undergoing ‘relapse for biochemical. or 
other expression of an oncogenic virus; (3) To set up immunological assays - 
for investigation of tumor-specific antigens of. canine tumors ;° (4) To ‘carry 
out allogeneic’marrow grafts in dogs sa eamors as a Means of SECRETS 
recurrence of tedken ta: a 


Major Findings: This contract was awarded} November 1, 4971. Because of 
~delays in the delivery of some equipment that “was vital for the initiation ~ 
of the work, progress has been hampered.:'.However, they have succeeded in 
Starting some experiments with (a) 5 dogs. with lymphomas, (b) 1 with’ 
Waldenstrom's disease, and (c) 4 dogs with other malignant:.tumors.: -Three - 
types of studies have been carried out.in dogs with.lymphoma or. Waldenstrém's 
disease: (1) One of two normal. dogs was given: lymphosarcoma. cells immediately 
after irradiation. Both dogs were then infused with previously stored: 
autologous bone marrow followed by: methotrexate therapy. .A-dramatic increase 
in the concentration of DNA polymerase containing particulates in the plasma 
of the recipient dog that was given lymphosarcoma celis ‘before: irradiation 
_was noted confirming previous findings. (2) One tumor dog was given 1200R of 
total body irradiation followed by infusion: ‘of phenotypically histocompatible 
marrow from a normal donor dog:and -post-grafting treatment with methotrexate. 
A dramatic regression of all tumor-bearing lymph nodes occurred within a few — 
days: following irradiation... This dog. is now in-apparerit. complete remission -~ 
with a’successful hemapoietic graft 55 days after the transplant. (3) One 
dog has been subjected to total body irradiation followed by infusion of 
previously stored’autologous bone marrow in.order to evaluate the effects of 
total body irradiation alone on the treatment of lymphoma. Two dogs with 
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other malignant | tumors; were. given, coral. ee irradiation followed by 


. infusion with either phenotypically | histocompatible. marrow from. anomal.... 


dog or autologous. marrow.’ ;The hemapoietic grafts were “guccessful. in both, 
dogs and some. tumor. ‘Regression was. OEE. ie Se, Se et tae! ee 


Si Gaticcnce., to Ri onediaal: Rageaccn ands the roe ram : ‘of ‘he. Institute: ‘The. 
major goal: of the SVCP is the prevention or control .of human, neoplasia. - The 
projected immunotherapy. is aimed at providing the clinician with an. additional 
modality of therapy which might eradicate those tumor cells which for one 
reason or another: survive chemotherapy. Another goal of this, project is to... 
attempt to determine’ whether tumor-specific antigens exist -in, canine. neo-.. 





plasms. If specific, transplantation, santigens: are: detected. and prove to be 


eross— reactive, . Andirect evidence. Will then. he available for the viral . 
etiology of canine lymphosarcoma... 


Proposed Course: Until the arrival of the dog cages.necessary for the in 
vivo investigations, efforts will be. directed. to establishing the necessary 
in vitro laboratory. tests. for searching for. tumor~specific. ‘antigens on ‘ 
canine tumor cells. When. ‘the eages become available, the. biochemical studies 
on the significance. and nature » of, the. DNA polymerase containing particulates | 
found in. the plasma - of irradiated. .dogs will be. continued... Investigations. ‘on 
the immunotherapeutic effects: of bone marrow grafts, will also be. continued. 





Date Contract Initiated: ‘November ee “1971. , 


» Current. Funding ies " $160, 000 ae ae bop hg sean : ne 





ENE ERS TTe OF vciuesondot OF Mentorne, (utHi-70- 2211) MEAME, FLORIDA 


Title: Studies of, the Rat Mammary Tumor. Derived Virus. cue or BV) 





Contractor’ 's: Project Director: Dr. Victor V. Bergs. 


Project. Officer. wer) + De, Michael, A. Chirigos 

Gpyece tas QD: To. datemine wasther: purified C= -type. pavtiote, ‘preparations. 
of RMTDV. will, induce leukemia. or. other. malignancies. when administered. to 
conventional and germ-free rats. under natural and immunologically altered 
conditions of the host; and (2) comparative studies of the biochemical and 
biological properties of. rat ee viruses ees “Rr35,- and re of . 
different. eRne at . a ; y 


Major Findings: | Studies. in. ‘collaboration. ‘with ‘NCI etal, have cehius far 
revealed that ‘the C-typé virus, which, emerged spontaneously. in a. 2-year. old. 
line of "normal" W/FU rat embryo cells (WF-1 virus), is antigenically. related 
to the rat C-type viruses (BV-1 & R-35) isolated from rat mammary tumors. 

The WF-1 virus produces cell alterations in REL cultures. It does not exhibit 


characteristics common to murine C- ~type viruses ee 1 < gs-3 antigens, end 
the XC reaction). poi tae tte 


From purification studies of the BV~1 and WF-1, diaflo ultrafiltration, 
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centrifugation in discontinuous and continuous sucrose gradient, it was found = 
that the virus was distributed in 2 peaks. with average densitiés ‘of 1.16 and 
1.20 gn/cn>, respectively. imtectivi ty: Studies showed that the ‘greatest — 
occurred in the 1.20 gm/cm3 peak.--:Tests were performed to substantiate’ this 
observation through the use of 7H-uridine-labeling, possible contamination 
with cell debris or mycoplasm. Results from these studies rule out these 


possibilities... The procedures employed were examined: by the use: of 3y-uridine - 


labeled RSV(RAV- 1), which demonstrated a TeGSCactis| peak at a density: rahge 
‘of 1. 15" to" obs 16 gm/cm> in sucrose. B74 


The BV-1 virus ‘produces cytopathic ‘effects in BHK=21 cells when infected cells 3 


are incubated with medium containing: 10% newborn calf serum. ~BV-T: ‘virus; 

(harvested from the chemically infected REL ‘ceil. line, BV~40), infects REL 
and BHK-21 cells. resulting in the fotmation of siaquee: The: plaque ooeay 

will allow for cloning and further purification of BV-1. virus. - 


Studies were completed on viral RNA of the BV-1 and WF-1. viruses. . In: both . 
viruses, using established extraction procedures, the sedimentation ‘welocity- 


of the RNA was estimated to be 25 to 30S, with approximately 10%. ‘of the radio- : 


activity in a region corresponding to. ‘b=108 ‘RNA. “ RSV(RAV-1)- was used asa" 
control in’ these studies. and the expected profiles of 65~70S and :4-10S. RNA- 
were obtained. The 25-30S°RNA component is’ ‘suggestive of: (ay: ‘degradation of. 
the RNA, which is not expected sirice nuclease inhibitors’ are used; however, 
RSV(RAV-1) RNA is not degraded under the same conditions; (b) a subunit 
structure in the viral genome which is unlike the subtnit structure. of other 
C-type viruses; (c) ribosomal RNA of either procaryotic ‘Or SUG SEY CELE. origin. 
Experiments are underway to clarify these poses. 


Significance Le piomedtcel wesearch and the Program. ot the Institute: . 


Although rats are highly Sascepebie to ) spontaneous ‘cancers as ere as ‘to 

the induction of cancers by chemicals and irradiation, and C-type viruses: 
similar to.those which cause cancers in other species have been found in rats 
by electron microscopic studies, no such virus of rat origin ‘has’ yet been” 
proven. to cause’ a cancer in this species. In addition to the important 
possibility of having a new laboratory model in another species for. guiding 
approaches to the human virus-cancer problem, the proposed studies would also 
provide’an important test~of the Huebner Hypothesis that: C-type viruses are 
the determinants of most cancer in all species, including’ rats and humans’ for 
which pnepeeurs, viruses have not: “yet been’ demonstrated. 


Proposed Chuteos ae Rerchee punter ceescs studies on BV-1 = WF-1 viruses. 
(2) Studies on viral RNA. (3) Comparative studies of the biochemical and 
biological properties of rat C-type viruses (BV-1, R-35, and WF-1) of 
different origin. (4) Attempts: to potentiate the WF. cel agent by serial 
in vivo’ passage of the cells; peCconysut ee by inoculation: pe rats with cell-_ 
free ex’ extracts: of the tumors. 


Date’ Contract Initiated: June 23, 1967, 


Current Funding 1 Level: $51,167 (this contract terminates June 30, 4972): 
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UNIVERSITY OF INDIANA, INDIANAPOLIS, INDIANA (NIH-69-2048)_ 

Title: Characterization of the Twiehaus Keene of Avian fevicdiccddstheriesis’” 
Contractor's Project Director: Dr. Alvin S. Levine. | 

Project Officer (NCL): Dr. Wichael (AL Chirigos © | 
Objectives: (1) — To test’ ‘tranamissibility of Twiehaus - virus. (2) To 
determine whether this agent | acts as an immunogen « (3) To. determine what 


mitochondrial alterations occur. with Twiehaus agent Pathogenicity. _ (4) To 
determine the presence of Yeverse pieaecrsor ee in this agent. 






Major Findings: -In- day-old cocks is: arr ‘routes ‘of ‘inoculation. (intracranial, 
intramuscular, intracardiac, in asal, intraperitoneal, -subcut aneous, and 
-via the alimentary canal) were. cap le of inducing deaths. from reticuloendo- 
theliosis virus. (REV). From 15 moribund cockerels 7 
infectious REV Was ‘obtained from oral-nasal washings, ¢ 
shaft follicle © tips, and skin. containing» ‘feather. = 2s TM a 
feather dander. Antibody to “REV was, detected in the serum of contact 
cagemates. Noné of the normal ‘control. birds, housed separately in’ the Same 
room, were serologically positive. In spite of the presence of infectious 
virus in moribund birds and the serologic, conversion, of..the contact mates, 
horizontal transmission of. the. disease symptoms | was not. demonstrated. “Thee 
results suggest that close ‘contact is. required. for horizontal ° transmission “of” 
the virus, and that | contact ‘with REV. in. ‘this manner either fails” to produce.” 
disease or. uces a Subclinical f 
















White Leghorn birds’ Were. ayperimmunized with purified, or t Se-b anded 
reticuloendétheliosis virus (REV) of three types: (1) REV from tissue —_ 
culture (REV-T), (2) sodium dodecylsulfate (SDSO-treated REV-T, and (3) 

REV purified from liver-spleen homogenates (REV-L).. These groups of birds a i 
when challenged with a 10% gravity~-settled homeeenate of RE-specific pee 
liver-spleen homogenate, demonstrated protection against REV at levels of OTA, | 
77% and 100%, respectively, in the order of hyperimmunizing material listed 
above. When these same birds were further challenged with cloned strains of - 
Rous sarcoma virus, SR-RSV-B and RSV(RAV-1), REV-T-hyperimmunized birds were 
protected against these agents at levels of 100% and 93%, respectively. Birds 
hyperimmmized with SDS-treated REV-T were protected against SR-RSV-B -and (RSV- 
(RAV-1) at levels of 100% and 29%, respectively. REV-L-hyperimmunized birds 
were protected: ‘against. RSV(RAV-1) . at..a.. level Of 62%. ‘RSV (RAV-1)7immunized 
“birds were not pecrectad: against challenge with REV. 





In preliminary stidies of liver. mitochondria from. reticuloendotheliosis. virus 
(REV-T) infected chickens, gross alterations were observed’ in: the oxidative | 
and phosphorylative behavior of these ,organelies, . Respiratory activity | (Q 02 
was greatly diminished and phosphorylative activity, as estimated by Stace 
4—state 3 transitions, in a polarographic apparatus was absent. .Succinoxidase 
activity was enhanced after incubation in an isotonic medium, suggesting large 
amplitude swelling. . Mitochondrial preparations, were marked ‘by. the appearance 
of a yellow fluorescent Rae nen ‘which has not been characterized to date. 
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It has been postulated that the pathogenicity of REV-T is due. to induced 
emboli. The underlying molecular mechanism may be at the level ‘of the mito- 
chondria, as Suggested by these data. 


‘RNA-dependent DNA polymerase activity was sigma demonstrated in the 
virions of avian and murine leukosarcoma virus complexes and: has been 

extended to 27 isolates of oncogenic RNA viruses. Employing published 
procedure, the Tweihous agent was studied for the presence of the tran-. 
seriptase. The in. vitro DNA polymerase assay used followed the method 
reported by S. Spiegelman. The results obtained show that the RNA-dependent 
DNA polymerase is associated with the Tweihaus agent and is similar to ‘that. 
present in the avian leukosarcoma’ viruses and. in other oncogenic RNA» viruses. 


Significance to Biomedical Resterch and the Program of the institute: 

The avian réticuloendotheliosis virus’ is a leukemogenic ‘virus prevalent. in 
many flocks of chickens, and is said “to be transtiitted both horizontally and | 
vertically. The biologic characteristics and the understanding | of the” 
chemical, physical ‘and immunological nature: of the agent may be ‘applicable 
to the possible role of viruses as etiologi¢ agents in human neoplasia. of 
equal importance is the determination of whether ‘oncogenic viruses of aninials 
have the capabilities ‘to replicate and induce’ neoplastic diseases in man.» 
The avian viruses must be evaluated for this patenttal. 





Proposed Course: " (1) Attenuation of’ REV (T) ‘for vaccine wtrain(s), (2).-° 
Immunological | comparison of REV(T) with other avian tumor viruses. oe 
Immunological study of antigen preparations from purified préparations of | 
REV. (3) REV(T) with Marek's disease herpesvirus in vitro. ‘and in*vivo to 
determine if interference or potentiation results. ~ “These studiés s are being © 
carried out in collaboration with Life Sciences, Inc. (4) Characterization 
of REV polymerase(s) and” the | effect of ‘specific: “REV (TY antibodies | on po: -_ 
merase activity. — ce 








Date Contract Initiated: May 8, 1969 — 


Current Contract Level: $77,485: 


MELOY LABORATORIES (NIH-72-2020) 


. Title: Cen: Biology Facility: ““Mechant ams of the tamurie Response ‘to ‘Squamous 
Cell Carcinoma, Adenocaréinoma and | Fibrosarconia in, the Mouse; 
Experimental Immunotherapy. — 


Contractor’ '§ Project Director: Dr. Kehneth Blackman". 
Project Officer | ANCE): Dr. Charles W. Boone 
Objectives: To élucidate the mechanisms: of the’ humoral and eeldular immune 


response to different kinds of cancer in the mouse. To. “develop. improved: 
in vitro and in vivo assays “for detecting tumor specific antigens and 


188 


i 


“gig 


antibodies. To develop systems of immunotherapy. 


Major Findings: Cell-free ‘homogénates of fibrosarcoma induced ‘eithee ‘sv40 
virus or methy Lcholanthrene will immunize animals_ against tumor. transplant 


challenge if the cells are first infected with influenza virus. The immuno- 
genic principle in the homogenate is membrane-associated and is still active | 


when formalin-fixed. This influenza virus enhancement of immunogenicity 
does not occur if egg-grown influenza virus is simply mixed with the tumor 
homogenate. 


‘A precise radioactive ‘footpad. assay for delayed. hypersensitivity. to ‘tumor 


cells in the mouse was developed. with the use .of tumor—immune animals | and 
cell lines “produced. by. the contract. The anti-tumor cell reactivity can be 

adoptively transferred to. normal mice by. inoculating them intraperitoneally 

with spleen cells from tumor-immune mice. Tumor~bearing animals do not show 
delayed hypersensitivity to tumor Abter the tumor. reaches a certain size. 


Twenty-three new transplantable tumor. lines of. methylcholanthrene—induced 


fibrosarcoma, twenty. of mammary. adenocarcinoma, and fifteen of ‘methylcholan= 


threne-induced squamous cell carcinoma of the skin were developed. . All. of 
the tumor lines have. been carried. through three or more transplant. genera- 
tions. | All ‘of the fibrosarcomas and some of the: adenocarcinomas ‘possess 
tumor ‘specific transplantation antigens as determined “by tumor-graft 
rejection assay. 


The growth of ‘sv4o induced tumor, ‘éells, is. completely inhibited by. admixing 
spleen cells from tumor—immune animals. with the challenge. inoculum | of tumor. 
cells. Titration experiments “show that. as. few: as ten million spleen cells. 
are effective. vA : 


Splenectomy has been found to “augment Yesistance to. tumor transplant 
challenge. 


Significance to Biomedical Research and the Program of the Institute: The 
ability to augment the immunogenicity. of cell-free tumor homogenates by _ 
prior infection ‘ he tumor cells with: influenza virus provides a way. to. 
isolate. imiunologica ly effective tumor transplantation antigens from cell—_ 
free homogenates. of. -human. tumors so that the patient may be immunized 
against his. own tumor without. the drawbacks and risk. associated. with the 
inoculation of x-irradiated live cells. Research on the mechanisms of the 
immunological response to tumor will provide ways of manipulating the immune 
system to the advantage of the cancer patient | both in diagnosis and in 
therapy. = 











Proposed Course: The relationship of ~cell surface structure to tumor-host 


interaction will be included in future studies. 
Date Contract Initiated: August 20, 1971 


Current Contract Level: $335,000 
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MELOY LABORATORIES (NCI-E-72-2006) 
Title: Spontaneous and Virus-induced Neoplastic Transformation. 
Contractor's Project Director: Dr. John E. Verna 


Project Officers (NCI): Dr. George Todaro 
te Dr. Roy Kinard - 


Objectives: To study spontaneous and virus-induced neoplastic transformation ' 


by the following methods or projects: (1) development and characterization 
of 313 and 3T12 lines from inbred ‘mouse strains; (2)° tadiation—virus co- 
carcinogenesis; (3) elucidation of the differences between the normal and 
transformation prone human cells; (4) characterization of MSV" transformed 
Balb/c 313 cells’ and nonproducer cells; (5) development of assay systems 
for use in tumor virology; (6) biochemistry of enzymes in tumor viruses; 
and (7) to search for C-type and B-type RNA viruses in human celis. 

Major Findings: The Balb/c and NIH/Swiss™ embryo cell lines’ have provided 
excellent model systems for the study of the effects of. tumorigenic viruses | 
both in vitro and in vivo. These cell lines continue to be supplied to ~ 
numerous investigators ‘$s throughout the world, and have become the | ‘standard 
cell lines for biochemical and biological investigations of cellular growth 
control mechanisms. 





Human fibroblast cells from patients with a variety of diseases. which have 
been shown to be associated with a high incidence of tumor formation are 
tested for their susceptibility to transformation by SV40: virus. More 

than 1200 individual specimens have been cultured for testing. The mechanism 
which results in the increased susceptibility of certain cells to SV40~ 
transformation appears to be related to a step in SV40 infection which occurs 
after virus adsorption but prior to the complete uncoating of the virus. — 


The isolation and characterization of temperature sensitive mutants of _ 
viruses" associated with the murine leukemia-satcoma* ‘complex: is ‘being- done 
in an effort to’ ‘characterize ‘the gene(s) responsible for transformation and~™ 

tumorigenicity. Virus © assays performed by focus formation of the murine 
sarcoma virus ‘and by: the SC plaque formation test of the murine leukemia: 
virus have been’ adapted to microtiter procedures. This modification allows 
the screening of large numbers of potential mutants in a more efficient 
manner. 


Infection and transformation of human cells with SV40 DNA has been 


established. Different forms of DNA are being tested to define the smallest — 


piece of Niral information required for. biotogic ser INELYs 


Cell lines known to release MSV and MuLV continue to be employed as model 
systems for the study of virus-induced transformation and tumorigenesis. 
Methods developed in this laboratory led to the successful isolation and 
identification of a rat-tropic sarcoma virus, M-MSV-O, which possessed a 
different host range and serologic characteristic than the Moloney sarcoma 
virus genome. 
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Human cells éapived from normal tissue and malignant tissue of a wide 

variety of pathological types are being examined by a variety of biochemical 
techniques. The primary biochemical technique employed is the. RNA-dependent _- 
DNA polymerase or reverse transcriptase assay. Tests have been developed 

to distinguish viral enzyme from normal cellular enzymes. Reverse tran- 
scriptase assays provide an extremely sensitive measurement of viral 
expression in normal cells and in cells transformed by murine oncogenic 
viruses. 


It has been possible to detect enzyme activity in normal as well as viral 
transformed cells. Normal human fibroblasts have been shown to contain 
polymerase activity. Since normal cells, as well as tumor cells, contain 
enzymatic activity, further purification was necessary to make the distinction 
possible. Antibody to known murine viral polymerase has been prepared and- 
shown to be able to inhibit one enzyme from animal tumor cells. Such 
antibodies do not affect normal cellular enzymes. Thus, it is possible to 
isolate and identify a viral specific enzyme in virus-producing cells. 


Antisera to purified enzymes have also allowed preparation of antisera 

to a specific viral antigenic component such as the group specific antigens 
of C-type virus. Such antisera have been prepared and employed for the 
detection of viral group specific antigens in the ESP-1 human cell line. 
Expanded research efforts have resulted in the development of methods which 
greatly increase the sensitivity of detecting viral RNA-dependent DNA 
polymerase using synthetic templates. The tumor viruses are partially 


- solubilized and polymerase activity which is associated with the internal 


core of the virus is quantitatively assayed. 


Sera from animals possessing tumor induced by murine-virus were found to 
contain antibody to the polymerase of the murine virus. Antibody against 
this purified viral enzyme has now been made in rabbits. These antibodies 
cross-react and inhibit the viral polymerases of several mammalian C-type 
RNA viruses. The antisera does not cross-react with the enzymes of the 
avian tumor viruses nor of the mouse mammary tumor virus. It is expected 
that similar techniques will be useful in identifying a possible human 
viral enzyme. Extensive screening of viruses for polymerase activity has 
been performed to determine whether the polymerase is specific for tumor 
viruses. This has led to the discovery that visna virus and foamy viruses 
also contain the polymerase activity. Syncytium-forming viruses of several 
species including the primate, bovine, hamster, and feline have been found 
to contain an RNA-dependent DNA polymerase. 


Significance to Biomedical Reséarch and the Program of the Institute: 
These studies offer the possibility. of determining the sequence of events 


that occur when a normal cell is converted into a neoplastic cell, suggest 
a possible simple test for "cancer proneness" in man which would permit 
recognition of a “high risk" group for cancer in the human population and 
provide further information at the eeltatee and molecular level on the 
“oncogene theory" of cancer. 


. Proposed Course: Effort on this contract will remain essentially the same. 
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Date Contract Initiated: May 25, 1965 


- Current .Co 
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mtract Level: $1,757,000 © 5:,.. 








-- OFFICE OF.: PROGRAM RESOURCES AND: LOGISTICS 


Dr. Jack Gruber, Chief, OPRL,. OASDVO, DCCP, Chairman 
Dr. David McB. Rowell, ‘OPRL, OASDYO, DCCP, Staff Scientist 
Dr. Robert J. Goldberg, OPRL,° OASDVO, DCCP, Staff Scientist. 


AUERBACH ASSOCIATES, INC. _(NIH 72-2023) 


Title: Support. Se vicss for. Preparation of National Cancer: Plan . 


Contractor's Project Director: Mr. Charles Fricker 
Project Officer (NCI): Dr. Jack Gruber 


Objectives: To perform a feasibility study of alternate sysvems 
or program | Tesources | and oe Peppers men eee ney: 


Major Sivek: “This is a.new. contract. It is mntieioared that 
the contractor will survey participants.within the Special Virus 
Cancer Program to obtain judgments as’ to the potential applica- 
bility and effectiveness of various management approaches to 
resources and Logistics © support. systems. 





Significance | ao Biomedical Research and: che Sues ram of: the. 
Institute: . To. assess the extent to. which various. types. Of. 
Resource and. Logistics management..systems may. apply - to. the 





management of the:National Cancer Program, the National Cancer. 


Institute is interested in surveying those segments of the 


scientific community which will interface with these systems to. 


obtain value judgments. as to the potential applicability. and. . 
effectiveness. of various,.types of systems. Séveral- approachés. . 
are being. examined. to.determine their. applicability to, the ..-: 


various programs: “within the National Cancer Program... To provide . 


valid results, a. specific NCI.-Program'is being utilized as a 
model in an applicability survey. In.keeping with.the above need, 


‘this .0ffice is engaged in. surveying Viral. Oncology Special Virus 


Cancer ;Program participants to. obtain. value judgments as .to the . 


potential applicability and -effectiveness of several management 
approaches to a -Resources and Logistics..support system. .It is 
anticipated that .the questionaire developed .and the information - 


obtained will be useful in determining effective management 
options for .Resources.§ Logistics within the NCI Special Virus 
Cancer Program; cand will- “provide an aid. in determining “a future 
NCI course of action relative ‘to similar gptic pares: Preetans 
within the National Cancer Program. 


Proposed Course: The contractor is currently preparing an. 
interview guide aia questionaire to be utilized in conducting 


the survey of alternative approaches to resources management. 
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When clearance has been obtained from OMB. interviews of SVCP 
participants will be initiated. ae 


Date Contract Initiated: May 18, 1972 


Current Annual Level: $25,000 


BIOLABS, INC. (NIH 72-2068) 


Title: Production of Specified Herpesviruses and the 
Development of Effective Production and Storage Procedures 





Contractor's Project Director: Dr. Clyde R. Goodheart 


Project Officers (NCI): Dr. Dharam V. Ablashi 
Dr. Robert Holdenried 


Objectives: <A pilot study will produce, concentrate and purify 
EBV. The purified EBV will be checked frequently for infec- 
tivity after being preserved in various vehicles for long-term ° 


storage. Either Herpesvirus Saimiri (HVS) or rabbit lymphoma <°_ 
virus will be used as a model” for the. above objectives. ot 


Major Findings: The contractor has. recently been suppited with. 
Herpesvirus Saimiri which he has plaque purified for the 
uroduction ‘of large quantities of virus. to be used in -the pilot 
study. He has also been supplied with two continuous cell 
lines of owl monkey ‘Kidney to be used:for -HVS production. a 
the contract has started in the late part of. December 1971, 

is conty to: report any me 0%. results. ‘. 


Significance to Biomedical . Resedeeh na the Prog ram: of the 
Institute: Epstein-Barr virus (EBV) has-been ‘found to be a 
causative agent of infectious mononucleosis’, a. self-limiting 
lymphoproliferative disease similar in ‘several respects to acute 
leukemia or early lymphoma. More importantly, it has been found 
in very close association with Burkitt's lymphoma, and it see 
appears that all Burkitt cells contain the EBV genome integrated 
into the host-cell genome. EBV is therefore a prime candidate _ 
for the role of a human‘cancer virus, and this project will | 
devise methods for the optimum production, concentration, and 
storage of this | virus» for use in: Research ‘in the SVCP.. 





Proposed anunses The HVS will be first waodiced«: “In large 
quantity to conduct pilot’ experiments for concentration and 
purification purposes. Cells carrying EBV will also ne 
supplied for starting the production: of EBV. 

Date Contract Initiated: December 20, 1971 


‘Current Annual Level: $79,090 


194 


yey ect: Officers. (NCI): 


BICNETICS RESEARCH LABORATORIES, INC. (NIH 71-2025) | 
Titles Investigations. of Viral . Care i ngEenen's in Deamaves 


Contractor’ sProject Director; 





DT ., Harvey Rabin 


“Dr. Roy Kinard 
Dr. Jack Gruber © 
Dr. Gary Peat On 





“Objectives: | we) Bvaluation of. long- ‘term oncogenic ‘effects. of | 
human and 


animal ‘Viral inocula in primates_ fora various. species, 
especially newborn macaques ; (2); maintenance of monkey, breeding | 
colonies ‘and laboratories necessary for inoculation, care and 
monitoring of monkeys; and (3) biochemical studies of transfer 
RNA under conditions of neoplastic transformation and studies 
on the ‘significance. of RNA~ dependent DNA polymerase in human 
leukemic EESeueSs ay ae i = 


Major Findings: - This: contractor. continues to produce over. 
300 excellent newborn monkeys. per year... This, is made possible. 
by diligent attention to reproductive physiological states.of.. 
female and male breeders. Semen evaluation, artifical 
insemination, vaginal SyFology,., and ovulatory drugs are used. 
or tried as needed. se 2 elton eae 
Inoculatéd and ‘control | infants. are hanid- fed ae kept 1 4 : 
modified germ-free isolators. They are removed from isolators | 
at about 8 weeks - ‘of age and placed in filtered air. Cages . ‘for . 
months or years of: observation. The holding | area now, contains 
approximately 1200 anitials Up | to 5 years old. Appromimatgay,, 
300 are culled every year ata rate of about 25 per month... 
This is necessary to make room. for young animals & oculated 
with new or improved virus preparations. ae 








New importance is being given to. the New World species .of 
monkeys, including squirrel, / marmoset, ‘and spider monkeys. 


Animals currently | On, study are being actively culled ‘to reflect. 
this change. 


specie: emphasis: has_ been’ placed on: virological studies. 


characterizing - ‘the Mason- Pfizer monkey virus (M-PMV).. Seven 
sublines established from chronically M-PMV-infected rhesus 
foreskin cultures were shown to be releasing moderately high | 
titers of infectious: M-PMV, and ‘in addition seemed ‘to have. 


- undergone in vitro transformation. Inoculation of cells of 


these sublines into newborn rhesus monkeys produced palpable 
masses at the sites of inoculation. Biopsies performed on 
these masses and on the regional lymph nodes of the same 
animais revealed the presence of proliferating virus character- 
istic of M-PMV by both electron microscopic and cell culture 


195 


‘a 


analysis. Proliferating M-PMV was found in the lymph meges:: of 
monkeys inoculated with cell-free M-PMV preparations. 


Chromatographic examination of transfer RNA's (tRNA's) from 
control and virus-transformed rat and mouse embryo cells 
demonstrated differences in phenyi- alanyl- tRNA's and aspartyl- 
tRNA's No differences were noted in the elution profiles of 
seryl-, tyrosyl-, leucyl-, asparaginyl-, or glutaminyl-tRNA. 


The effects of 11 rifamycin derivatives on viral reverse 
transcriptase and on DNA polymerases from human normal and 
leukemic blood lymphocytes were evaluated. Compound 143- 483, 
3-formyl rifamycin SV: octyl oxime showed the: greatest 
potency and inhibited all NE: ee a eda from both viral and 
cellular origins. 


The contractor also engaged in collaborative studies involving 
the oncornavirus, RD-114, from a human sarcoma, isolated by 
Drs. McAllister, Gardiner, and Huebner. The virus is: being 
produced and supplied ‘by Dr. Gilden of Flow Laboratories... 
Another virus, a human papovavirus associated with progressive 
multifocal leukoencephalopathy, is being supplied ‘by Dr. Duard 
Walker for inoculation: into newborn monkeys: : 


Significance to Biomedical Research and: to the Prd yam, oe ie 
institute: Inasmuch as tests for the. 1tological activity 0 
candidate human: viruses will not be tested in the human species, . 

it is imperative that another system be developed for these 

determinations and. subsequently for the ‘evaluation of vaccines _ 

or other measures of control. The close- phylogenetic relation- . 

ship of the lower primates to man justifies utilization of © aa 2 
these animals for these purposes. Further ‘study of altered ge Be 
transfer RNA and polymerase enzymes would. determine their 
significance in neoplastic charge and - provide a ‘basis for 

selection of therapeutic agents. 





Proposed Course: The previously mentioned studies. will be 
continued and expanded. Particular attention will be given ‘to. 
research on animals inoculated with candidate human cancer | 
viruses, and investigations will be carried forward into the 
nature of neoplastic changes and their possible control at the 
cellular level. Collaborative efforts with | other: researchers 
within the ‘SVCP will continue. 





Date Contract Initiated: February. 124 “1962, 


Current Annual Level: ..$2,153;850 
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CALIFORNIA, UNIVERSITY ‘OF (PH43- 63- 13 and NCI- FS- 8) 


Title: Develonuent. and Evaluation of Cell Substrates for the ~~ 
Study of Cancer: Viruses | ; 


Contractor's Project Diseceanes Dr. Stewart, Madin 

i Pate. ; Dr. Neylan Vedros 
Dr. Adeline Hackett 
Dr. Walter Nelson-Rees 
Dr. Helene Smith 


project Officer NCI): Dr 





"James “Fs Duff oe es 
Objectives: "The Cell. Culture Laboratory (ech) | is ‘phy edtty’ 
locatéd at the ‘Naval Biomedical Research Laboratory (NBRL), in 
Oakland. ‘The program -of ‘the CCL is funded by a contract 
(43-63-13) between the University of California and the NCI. 

In addition, maintenance and operating experises generated by 
the CCL are repaid to NBRL by an interagency transfer of funds 
(FS-8) between NCI and NBRL. The research studies include 

the development and evaluation ‘of cell substrates for the 
study of canceéer-virusés, development of ' large quantities of 
specific cell ‘substrates, karotyping of cell cultures, and 
performing biophysical, virological, . and cytogenetic | research. 


Major Findings: ‘The contractor ‘has. distributed Ly 072° ampa'. sles. 
or flasks “of celi cultures. to. ‘117 recipients, primarily, . 
within the’ Special Virus Cancer Program, this year. The 
contractor's latest ‘catalogue lists 1,254 ° ‘cell: ‘Substrates | 
initiated or propagated and stored in this ‘laboratory for 
distribution following antibiotic-free cultivation » Character- | 
ization and.assurance of | ‘species. specificity, and- freedom from as 
microbial contamingtions (2 eae 





The electron microscopic. “survey ‘of. ell ‘ines for virus 
particles ‘has. been. targely negative. However, EB virus. 
particles were found in one céll line derived from tumor cells | 
from a case. of Hodgkin's disease. In addition, two other — 
human cell lines derived from paracentesis fluid of a breast 
carcinoma and a breast adenocarcinoma showed signs of producing 
virus when examined by electron microscopy and DIPIC (demon- 
stration of isotope labeled particles by isopycnic centri- 
fugation). These developments will be PaEeuee further. 


The contractor has developed techniques for ‘selection ands 
cultivation. of epithelial-like cells. in. vitro which’ ‘apparently » 
exclude fibroblastic cells. 


Dimethyl- benzyl-rifampicin has been found to:be extremely 
effective in reducing the transformation of. mouse cells. by pe A 
MSV without affecting cell. growth... In addition, this antibiotic 
TEPAe Le the transformation of cells resulting from rescue of 
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a sarcoma genome, while leukemia virus production is not 
affected. These results. Support the idea that viral. 
transformation of cells is independent of infectious virus 
production and that cellular enzyme. systems other than .the™ 
RNA-directed DNA polymerase of the virus are .involved. 


The contractor has developed a simplified assay system for 
leukemia virus, the NP-UCI cell line, which serves as an 
indicator of MLV replication | and is as sensitive as the 
B/S1T3+XC. cell assay, 


Clones of BALB/3T3 cells which were abortively transformed by” 
SV40 have been grown to mass culture. ‘These cells .display 
“normal growth characteristics, lack SV40 T antigen, and do not 
release SV40 upon fusion with monkey cells. However, despite - 
the lack of any obvious manifestation of the viral: genome, tests 
of these cells by DNA-DNA hybridization have revealed that two 
of the lines each contain several apparently complete. copies of 
_ the SV40 genome per cell. . Experiments with these. Mexyptic 5b 
transformants” are. continuing. ; 


Chromosome monitoring of cell cultures continues for in- Heics 
production and experimentation, and in collaborative: efforts, 
as well as for karyotype reference. 


Proposed Course: Continue to develop céll reagents as sub- 
Strates for human carcinogenesis; attempt to isolate and... 
characterize viral agents from human tumor cells; continue~a_ 
reference laboratory karyology of cells in culture; aoe’ ; 


basic research in “the biology of tumor viruses.” 


Si nificance to Biomedical Research | ‘arid the ‘peagraw of the. 
Institute;. The contractor - elop an excellent. “tissue 
culture facility and is supplying cell cultures for cancer 
research studies to NCI investigators and SVGP contract | 
laboratories. These studies are oriented toward ‘a study of 
the fundamental ‘biology of tumor cells, and. the. interaction 
between tumor cells and viruses of oncogenic importance. 





Date Contract Initiated: October 1, 1962 


Current Annual psbe vel ye eee 


UNIVERSITY OF CALIFORNIA AT SAN DIEGO (NIH 70- 2202) 


Title: Development - cand Qperation.. ‘of a Breeding Colony of 
Domestic Cats 


Contractor's Project PSTECtOT: Dr. Alexis J...Kniazeff 


Project Officers (NCI): Dr. Robert. Holdenried | 
— ae re - Miss Marié Purdy 
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Objectives: To develop and operate a permanent breeding colony 
£ cats which will suep ly offspring for cancer research. 


Major Findings::. The operation of. the ‘colony has been, in _ 
general, more successful this year than last. The improvement 
can be ascribed to better sanitation, better disease control, 
and a lower abortion rate among hormone -treated cats. Asa 
result, the colony produced 136 pregnant animals, of which . 
114 were supplied to various: SVCP investigators, the remainder 
being used for studies in the contractor's, laboratory. 


The induction vf oestrus in cats:‘at the. facility is still 


being carried out by: means. of equine gonadotrophin. Limited. 
studies have been initiated in this laboratory to adjust : 
empirically the.level of the drug to the hormonal state of the 
animal during. different. periods of the season. In addition, 
experiments are ‘in progress to attempt to. establish a single 
dose of gonadotrophin which would produce a satisfactory 
induction of estrus during the off-season months. 


Arrangements are now being made to initiate the screening of. - 
cats, which will eventually be shipped in pregnancy to SVCP 
investigators, for their viral antibody spectrum. It is 

hoped that such information will facilitate the work of various 
investigators who use these animals, particularly those 
involved with vaccine studies. 


Significance to Biomedical Research and the: Program of. the 
Institute: This colony provides a major source of pregnant 
cats used in the Special Virus Cancer Program for feline 
leukemia- sarcoma studies. The cat remains an important animal 
for cancer research, as demonstrated: by the: fact that a ; 
candidate human cancer virus, RD-114, was first demonstrated 
in. tumors from kittens which had been inoculated before birth 
with human cancer tissue. 





Proposed Course: “The contractor proposes “to continue. operations 
to provide pregnant cats to laboratories within the SVCP along . 
the previously goscei bed lines. 

Date Contract Initiated: “aie 25, 4969 


Current Annual Level: - $172, 700 





CHICAGO. PARK. DISTRICT, LINCOLN. PARK. 200 (PH4S- ~65- 2027) 
Title: Marmoset Breeding Colony aah | 


Contractor! s Proj ect. Director: “Dr . Lester &. Fisher. 
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Project vEsscese (NCI): Dr. Jack Gruber 
‘Dr. Roy inere 


objectives: To provide marmosets in a quantity and uedaey 
Sufficient for the needs of the research on tumor viruses — 
conducted under Contract NIH-71-2032 with Rush- Pie ua Retna 
St. Luke's Hospital. 


Major Findings There are now 53 a pairs fe gh 
colony.  Prodection continues at. the rate. of: at: least 120 
births per year with no problems. : 


Significance to Biomedical Research and the Program of the 
nstitute:. This contract is part of a- program utilizing sower 
primates for testing selected laboratory specimens for 
oncogenic activity. The marmoset, a small, inexpensive: 
primate, has been shown to be susceptible to several ‘canter 
viruses, newborn and young animals. are in demand: one eYEE. 
investigators. ; 


Proposed Course: The preyect will ‘be ‘continued to insure the 
availa ility 9 re oak animals of ane lee oe 


Date Contract Initiated: pune 28, 1965 





Current Manvel Severs $24,059 


UNIVERSITY OF | COLORADO. MEDICAL CENTER. (NTH | 69° 2080 0) 


Title: Collection of Pediatric Tumor Specimens 


Contractor’ Ss Project Director: | Dr: Wildiam 5: Hathaway 
Project ‘Officer (NCI): - Dr, Paul H, lewine- 


Objectives To obtain tissues and serum specimens from 
nedraterers oncology patients and suitable CORETOD © Sot : 
collaborative studies with the SVCP. 


Major Findings: Tissue, sera, and appropriate clinical 

at orhatiod were sent to investigators within the SVCP from. 
the contractor's pediatric sources. Specimens were made 
available from a wide variety of patients with diagnoses 
including leukemia, lymphoma, rhabdomyosarcoma, osteogenic 
sarcoma, hepatoma, neuroblastoma, and a variety of brain 
tumors. Two identical twins with acute leukemia and their. 
families were evaluated for evidence of leukemia- associated 
antigens and skin fibroblast transformations. A unique family 
with a marked history of Fanconi's anemia was completely 
studied by chromosome analysis and skin BERT RU SES ES ‘were. sent 
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for susceptibility to. SV-40 transformation. In padi elon: 
epee ens were available. from, families,with multiple casés: of. 
cancer,-a nursing mother with a history of Hodgkin's disease, 


a patient, with séveral documented episodes of. infectious 


mononucleosis prior to Hodgkin's disease and tissues from:a 
patient with Jacob-Kreutzfeldt disease (a neurological 
degenerative disease caused by a slow virus) were, “provided 
to SVCP. ao 


Collaborative seuhies have been undertaken to utilize the 
organization of a program on Hodgkin ' s disease and osteosarcoma 
throughout the city. of Denver. Specimen collection is in fs 
progress for lymphocyte- mediated immunity studies, HLA typing, 
and serology.. Historical data are being collected. to: evaluate 
the possible role “of genetics, “environmental factors, and 
Manipulation of the immune. System (particularly through |. 
tonsillectomy and appendectomy) in the etiology Of, ro S38 
disease. — 


Significance ‘to Biomedical Research and the Pro Puniae the 
Institute: “This is a pe Latric research contract, of major 





_ importance to the SVCP, since it is a primary source of — 


pediatric concer specimens ‘for NCI and other ’SVCP researchers 
on the East Coast.” A continuing. ‘supply of such ‘specimens is 

absolutely necessary to the punsars of the ‘viral, etiology | of | 

human cancer. : 





Proposed Course: | ‘Continue to collect serum. and tumor, specimens — 


as in the past.” Immunological investigations 
lymphocytes and tissues, will be continued by ‘the. cont: 

Additional personnel are being made available to collect . 
specimens from adults with cancer, as. well as inéiarens In’ 





_ addition, individuals with high risk to neopldsms will be 


investigated for host factors which increase the possibility 
of developing cancer. Materials will be sent to NIH for 
virological. and» immunological ‘studies. 


Date Contract Initiated: June 18, 1969 


Current Annual Level: $115,299. 


UNIVERSITY OF CONNECTICUT (NIH 69-52) 


Title: Development and Maintenance of a Speco ats Pathogen Free 
Fiock of White Léghorn Chickens 


Contractor's Project Director: Dr. Roy E. Luginbuhi . 


Project Officers (NCI): Dr. Robert Holdenried 
ag cx Dr. Roy Kinard 
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Objectives: Establish and maintain a flock of chickens free 
of specified pathogens, including avian leukosis viruses, and 
to provide.eggs for research use. : 


Major Findings: “Approximately 13) 000. eggs aa cell cultures 
in addition were provided to cancer research. A few of the 


recipients were Drs. J. Beard, M. Green, H. Morgan, F. 
Deinhardt, P. Sarma, and G. S. Beaudreau. Fifteen specially | 
characterized breeding birds were supplied to Dr. Beard's 
group. 


There is no serologic evidence of the following organisms or 
diseases in the SPF flocks: Mycoplasma allisepticum and 
synoviae, Salmonella pullorum, Newcastle disease, avian ~~ 
infectious bronchitis (Connecticut and Massachusetts strains), 
infectious laryngotracheitis, avian encephalomyelitis, CELO 
virus, and the three serotypes of. RSV. There have been © 
several birds displaying lesions characteristic of Marek's 
disease (MD), and MD viral antibodies have been detected in 
some flocks using the agar gel precipitin test. Nevertheless, 
one new flock consisting of 26 birds remains free of. anti- 
bodies at four months of age. ‘Several flocks have been ie 
characterized ‘as gs antigen negative or as gs antigen positive. 
The gs status of these flocks' offspring | can be reliably 
predicted, indicating a simple. recessive genetic control for 
gs expression. 





Significance to Biomedical Research and. the Program of the 
nstitute: The methods being developed indicate ‘that eee. 
free of § Specified infectious organisms can bé ‘produced. 
significant portion ‘of the avian leukosis | reséarch in thee 7 
United States is dependent on the contimied availability of 2 
this highly controlled and monitored flock. 


Proposed Course: concanuea maintenance of ‘the flock, with . 
development of genetic lines of chickens characterized for the 
susceptibility of their embryos to leukosis virus. Reestablish 


flocks free of MD virus and continue work to Petraes: 
genetically gs characterized birds. 





Date Contract Initiated: June 18, 1962 


Current Annual Level: $92,400 . 


NEW YORK STATE VETERINARY COLLEGE AT CORNELL UNIVERSITY 
(NTH 70-2224) 


Title: Feline Tumor Viral Diagnostic Laboratory 


Contractor's Project Director: Dr. James H. Gillespie 
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Project Officer (NCI): Dr.: James T.. Duff. 


Objectives: To produce and evaluate cat viral reagents; to 
monitor cat. cell cultures. and. other materials associated. 
with cat® tumors for. indigenous cat. viruses and other 
microorganisms. : 


Major Progres’: During the previous.year the contractor's 
package feline ‘viral. reagents have. been titrated in a feline 
kidney cell ‘line and the serum neutralizing titers. of ithe 
packaged goat antisera to these viruses have been determined 
in the same kidney cell line (see October and June 19:71 
reports). The serologic relationships between the 14 strains. 
of feline picornaviruses are still unclear. As previously, 
reported there is a great degree of cross reactivity between 
these 14 strains and present effort is directed toward 
further testing to clarify these. relationships. 





The contractor has made availiable to the imacaean Type Culture | 
Collection bulk samples of a number of the feline viral 
reagents (Feline picornavirus strains FJ, 68 FIV [CFI], FRI-14, 


KCD, 5 FPL [Bolin] and 17 FRV) as weil as: the Carmichael strain 


of canine herpesvirus... Test samples. of. these agents. were 
lyophilized by the ATCC and returned for titration. 
Results indicate that these viruses. withstood Tyqphilization 


reasonably well ‘and. that: this method. of Berest Attn might be. 
considered for ‘sti ; these : 






‘Stocks of féline herpésvirus were. produced for. a participating 


laboratory to-enable. them to. evaluate a. serologic. response in. 
leukemia infected cats. of the. hemagglutinating 
properties of the feline herpesvirus. (C297 10 FVR) is ‘continuing 





‘with the expectation of developing a standard. hemaggiutination 


inhibition test. for the: assay of. antibody to this agent. 


The feline tumor material’ monitoring phase of, the ‘contract. 
program has been quite’ active. during the. past reporting period. 
The contractor ‘has. undertaken to do the monitoring for. 
indigenous feline viruses for the NCI- ~participating laboratory: 
of Dr. Vivian Larsen at Merck Sharp §& Dohme. To date over 

400 samples have been processed; moreover, additional samples 
of tumor cell cultures and related materials from, a number of 
participating laboratories have been and are.in the process 


of being screened ‘for, the presence of. indigenous | feline 
viruses: °-** ; 


Significance eahitousdical Reseaith. and the Program of the _ 
nstitute: ‘This laboratory is a major source Of reagents and . 
expertise Concerning the feline tumor viruses, and makes both 
available to scientists within the SVCP. The contract provides. . 
a central laboratory where materials isolated from normal cats 
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and cats suffering from cancer can be sent to determine if they 
contain indigenous feline oseet as well as for viral 
identification. 


Proposed Course: Additional characterization of feline virus . 
reagents will be carried out; work will also be continued on 
the hemagglutination and hemagglutination- inhibition tests 

for feline herpesvirus. The laboratory will continue to 
monitor any material sent by SVCP researchers for the presence 
of indigenous or contaminant feline viruses, and will prepare 
stocks of feline viruses for SVCP laboratories upon request. 


Date Contract Initiated: June25, 1970 


Current Annual Level: $42,000 


DUKE UNIVERSITY (NIH 71-2132) DURHAM, NORTH CAROLINA 
Title: Study and Production of Avian Leukosis Virus 
Contractor's Project Director: Dr. Joseph W. Beard 
Project Officer (NCI) : ‘Dr. Michael A. Chirigos, 


Objectives: The objectives of this project are: (1) ‘to 
continue quantity and quality production ‘of BAI strain A avian 
tumor virus; (2) to continue investigations on RNA avian 
leukosis viruses. The contractor projects a monthly production 
of 35 gms wet weight of plasma and 55 gms: wet weight of tissue. 
culture grown BAI strain A avian tumor virus. They will 
investigate in in vivo (chickens) and cell culture systems 
other avian viruses which include: sarcoma (without hemato- . 
poietic disease); erythroblastosis (and associated growths); _ 
myeloblastosis (and associated growths) and myélocytomatosis 
(and associated growths). Avian leukosis virus strains 

BAIA, R, ES4, and MC-29 will be employed in these studies. _ 
The contractor will employ a multidisciplinary | ‘approach to | 
the studies of avian tumor viruses including: ‘biochemistry, 
tissue culture, virology, electron microscopy, pathology,.. 

and immunology. 


Major Findings: The major work has been the production and | 
istribution BE BAI Strain A (myeloblastosis). virus and 
leukemia myeloblast cells. A total of 244,929 mg. wet weight 
of plasma virus and 439,826 mg. wet weight "of tissue culture 
virus has been distributed to 53 investigators. Those 
receiving more than 15. grams of virus are: S. Spiegelman, 
78,572 mg, pv, 252,654 mg. tcv; M. “Green, 1, 646. mg. pv, 83,301 
mg. tcv; J. Hurwitz, 17,221 mg. pv, 19, 088: mg. tcv; R. Gallo, 
21,380 mg’. pv, i, 368 mg. tcv; P. Zamecnik, 20,547 mg. pv, 
i 522 mg. tcv; D. “Bolognesi, 16,774 mg. pv; K. Stromberg, 
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‘Tnstitute:. One: ‘Of. 


15,698 mg. pv; G. Todaro, 15,240 mg. pv. 


In ‘addition. to producing large quantities of virus; the = 
contractor has contributed. to: the: preparation of specific 
products of AMV, e.g., purified gs antigen, labeled RNA, 
intact un- nicked RNA for end-group analysis, 62S viral RNA, 
etc., in response to requests from SVCP researchers. 


The contractor has continued research on leukosis: virus. 
Histologically the MC-29 strain has proven to be a most 

unusual leukosis agent with an especially broad spectrum of 
tumors not induced by any other avian tumor virus. Aside | 
from the myeloid malignancy induced by MC-29, hepatocyte 
transformation and .renal growths have.also: been observed. Of 
particular ‘significance to the polymerase studies being - 
conducted. with AMV, it is interesting to note that AMV activity 
to induce myeloblastosis can be transmitted by virus particle- 
free RNA preparations. In vitro and in vivo investigations 
have shown that the MC-29 strain. or a.component of this strain. 


passes properties of defectiveness setae to _ those: (of Bryan 
high titer Rous. sarcoma. virus. 





A major portion oe the eontvact consists of. a detatied: aia tysis 
of RNA tumor virus particles and their interactions with the 
host cell. Viral polypeptides are being purified for analysis 
of their amino-acid sequence. and for. preparation of specific 
antisera for analyzing: virus antigens. in. infected:celils. 
Preparations of.,AMV virus particle cores have-been shown to 

be infectious for. chick embryo: cells in culture. Since. as 
directed ‘toward development of techniques. to. isolate: cores ase 
from focus-forming viruses, aoe Besterye chal bewe been: 
obtained with the MC 29 virus. a 


Si ngevoince to. a onedice TE ee aa the Program of: eae 


the-major objectives: of the SVCP is. to 
explore. fully ‘all important animal model systems: for the © 


determination of the possible viral etiology of cancer in 
man. Avian.tumor viruses induce a:variety of diseases. similar 





to those which occur in man (erythroblastosis, myeloblastosis, ae 


myelocytomatosis,,. ‘reticuloendotheliosis, and- sarcomas) ; the: 
causative viruses-have been isolated andthe disease can be 
induced in, vivo. sunder- controlled conditions which permit the 
study of the im immunology ,. virology, ‘biochemistry and. therapy. 
of the tumor virus.:complex. ‘Moreover, BAI: Strain’A avian © 
tumor virus is. the.only RNA. c =type virus. which is:at- Breet 
available in large enough quantities ‘to permit. exhaustive - 
investigation into the biochemical makeup and behavior of 
both the virus and its components. As such, it represents an 
important model for the C-type viruses of higher animals and 
is an essential tool in the search for cancer viruses in man. 
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various kinds. These. virus. concentrates ha 





Future studies will depend upon large quantities of concentrated 
virus, which the contractor is uniquely in a position to: supply. 


Proposed Course: The contractor will: continue to meet requests 
or virus -and viral components,: and neil: extend. ‘and expand ‘the 
research outlined above.: ee ce 





Date Contract Initiated: “April 19, 1971. 


Current Annual. Level :; . $650 ,000, 





ELECTRO- NUCLEONICS. LABORATORIES (NIH Ti 2253) 


Title: Devercousat. of: Propagation Procedures, “Purification “dnd 
Characterization of Viruses pts toe 


v 





Contractor's. Project becca John. Lemp 


Project. Officer (NCI): Dr . George ‘Todaro 


Obj ectives: To. develop propagation arecoduees to. peodies high 
virus yields from cell cultures, and to purify, determine 


particle. ‘count Pee ml, and QtHeT Wass POT wee GT Lae the peT Oda ed 
virus. it Oe are 


Major Findip Ss: This. contract was int cleared on: Maye 28, yuer, 
to provide fhe, SVCP. with a facility close:to NCI where 
relatively large volumes: of fluid containing RNA tumor viruses 
could be harvested from cell cultures, purified, and. 
concentrated; and. the cultures and their products ‘studied and 
evaluated by: electron microscopy.’ : 


The contractor has thus far cuituwed 38 coil. nced He: nae 

processed 1,570 liters of tissue culture fluid, from which he 

has obtained. 423 ml. of highly concentrated. tumor: Viruses of 
“been ‘sent to co 





researchers within the: SVCP. 


Significance to. Hoasdicae Research. and; he, Pro. ram of. the - 
Institute: .The search for evidence’ of the viral ‘etiology of 
human cancer must include: studies on viruses: “present. ‘in cell 
cultures established. from animal tumors as well-as:‘on- ‘those 
candidate» human cancer .viruses’ growing in either: animal or 
human cell cultures. Large volumes of these well-C¢haracterized 
and concentrated viruses are:essential for thépreparation’ ‘of 
specific antisera.and for the: biochemical, immunological, and 
epidemiological. investigations. ee in. cancer virus ys 





research. 
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Project officer (ct): 


rigidly contro! 


Proposed Course: To continue the propagation? of cell lines and 
the harvest of virus as directed by the Project Officer. 
Date Contract Initiated: May 28, 1971 


Current Annual Level: $403,000 


 ELECTRO-NUCLEONICS INC. (NIH 72-3249) 


Title: Large-Scale Production of Oncogenic. Viruses 
Contractor's Project Director: Mr. John Lemp | 


“Jagk Gruber 





Objectives: To provide research and servicés related to the... 
isolation, large- scale production, concentration, and assay of” 
oncogenic viruses of animals and potentially oncogenic viruses 
of humans; production and quality control will involve tissue 
culture, electron.microscopy, immunology, and various 
biochemical/biophysical: CGR T QUIS 9: Bets oy, 


Major Findings: Since ‘this is a new. contract, ‘activated in, 
the latter’ Pate of FY "72, _ there are (po. MEIOE findings to” 
report. = ; . ee . 





Si nupacancs to Biomedical Research “ahd tis Sebpiin de the 
Institute: In-or er to carry out. important researc 
biochemistry. a1 physics 6 Ogenic. anin 
imperative tha 
available for 
with oncogenic’ 










best means of pr. aang Gal toateartariae hee quantities | ra 
new candidate human. cancer viruses as they. are disc sd. 





Proposed ‘Course: | ‘phitiar ‘production will be. of Rauscher . 
Teukemia virus at” ‘a. volume of 50 liters/week; eventually, , 
production ‘will reach a volume of 150 liters/week. . Additional, 
viruses will be Pega as pROetee needs dictate. 
Date Contract” Initiated: 


Current Annual Level: $148, 000 
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EMORY UNIVERSITY, YERKES PRIMATE CENTER (NIH 71-2256) 





Title: Maintenance of a Colony of Irradiated, Aging Rhesus 
Monkeys fe : 


Contractor's Project Director: Dr. Harold McClure-_ 
Project Officer (NCI): Dr. Roy Kinard 


Objectives: To determine the incidence of tumors in a unique 
group of irradiated, aging rhesus monkeys | and to supply tissue 
from tumors for transplantation, tissue culture and virus 
isolation to SVCP collaborators. D4 


Major Findings: A group of 72 oiesiy monkeys with. aduies: 

ranging in age from 12 to 18 years remain from an earlier study 
on the effects of irradiation. Forty-seven animals received. - 
irradiation in 1956-1958, and 16 are non- irradiated controls. = 

The remaindér are non- irradiated offspring born in ‘the’ last 

four years. 4 

Two animals have ‘developed malignant tumors, an: “adenocarcinoma - 

and a seminoma, respectively. Samples of these tumors have ’ 

been sent .to Dr. Thomas Kawakami of the University of 

California and to Dr. John Landon of Bionetics,. Inc... Serum 

samples have béen collectéd from all 72 animals in the study © 

and shipped to Dr. Kawakami for screening of both viral 

antigens and antiviral An ES OWA Eee. gees 








Si nifiednice. a Bionédical Reddarch. cad the bree ram. Sgt the a 
nstitute: "SVCP. conducts collaborative. projects f. 
study of. relationships. bétween the etiologies of: ‘tumors of 

various primates.” This project provides. tumor tiss nd 

other important - Specimens. from aging non-human primates. which 
have beén subjected to irradiation to’ researchers within the 

SVCP. “At the’ same time the contractor ‘condutts a screening 

operation for ‘the appearance of virus-like particles ‘or viral 
antigens in the monkeys. Malignant changes in these primates 

may provide useful information which “might be applied to 
humans, who are also. subjected to various forms of | radiation 
as well as to the natural aging process. 


Proposed Course: The entire group of monkeys will continue to 
be monitored for neoplasia by physical and hematologic. — . | 
examinations. All tumors which develop will be evaluated by. 
the contractor by light and electron microscopy: Specimens 

from these tumors will also be made available to other SVCP 

investigators. In addition, a breeding program is being 
initiated to evaluate the incidence of leukemia or other 
tumors in infants with aging and irradiated parents. ~ 
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Date Contract Initiated: May 1, 1971 


eueren’ donaah Level: ee ee 


"FLOW LABORATORIES, INC. _(PH43- 65+ 1012) 


Title: Maintenance: of a Reposinory for stovage and Distri- 
bution of Reagents ate Tissue. Specimens: 





Csnbeseror Ss: Project Director: Mr. Jack W. Walker 





Project Officer NE CT): Miss Mardie -E. Purdy 


Objectives: To- proride. for the: SVCP. a cEnerealy located oe 
temperature storage and distribution center for viral pe eee 
and tissues. >. ahs 


Major Bindin s:. In 1971, the. contractor made. 318 shisente of: 
viral reagents. and: tissues which comprised a total of 10,220: 
vials of material. He received 51 shipments of similar: 
materials: which) comprised 25,366 vials. *.A1l1l incoming shipments 
were carefully checked for damage ‘in -transit. and were eereteeece 
before eee Drecen: in the low: temperature POEs tos) 





No problems: which, night dnesréare with. ‘the: efficient operation 
of the contractar' s see y TEES. have- been. eae e 


Si Hiticdnce: to ‘Biomedical Research. and: the. Program. of the 
Institute: , An efficient research program must have ‘eadily 
accessible adequately characterized resource materials.. ‘The 
storage and shipping facilities operated under this contract 
enable the scientist to have access. toa‘ large inventory of 
special research materials without the burden. of pa acacemaia! 
storage, » okies ane distribution. 





' Proposed Course: Tt as anticipated that the. Wlpostery 





activities will continue. to grow in the future asthe Program 
increases in scope. 


Date Contract | Initiated: June a2 1965 


Current Annual Level: otis 420 


FLOW anodontia, INC. ae ae ROCKVILLE, MARYLAND 


te Animal. Holding Facility to Support Intramural Research - 
n RNA. Viruses and Autoimmune Diseases 


Pontvaceor s Project Diseetant Dr. William A. Knapp. 
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Project Officer (NCI): Dr. Adi Gazdar 
° ‘Dr. John W. Pearson 


Objectives: The objective of this contract is to support 
ongoing activities in the Virus and Disease Modification 
Section, VBB, NCI and the Viral Pathology Section, VLLB, NCI. 
The nature of the above activities require supportive ‘services 
which this contract provides. In general, the contractor will 
receive and maintain mice, rats, hamsters and other ismall 
animal species as required for the purpose. of observation. and 
experimentation during the aging process for the following 
research studies: (a). Development of autoimmune disease, 0 
(b) Relationship of autoimmune disease to oncogenic viruses, 
(c) Development of spontaneous cancers and their modification 
to chemo- immunotherapeutic agents, and (d) Immunologic 

Eps DONS EVene> > to. immuno- -enhancers ane Tor SOE eee onee 


Major Findings: Since the initiation of this contract on - 
June 15, 1971, the contractor has received 5866 mice, 1801 
rats, and. 4 rabbits which.are being used in two projects...The | 
first project comprises immunostimulation studies on AKR maces. 
to which single and multiple injections. of BCG and Coryne =. 
bacterium granulosum,.are. administered over -a: period.of time in 
order to: prolong the. time to onset of.:spontaneous. lymphocytic - 
leukemia. This research is at: too early a stage to: permit 
definite conclusions. In addition, the project includes the 
use of combination drug therapy against -spontaneous:-leukemia ©: 
in AKR mice in order to induce remission. .-Having succeeded 

in obtaining remission, the investigators are now treating the 


animals with single or multiple injections of BCG -or Coryne-’ . 


bacterium granulosum in order: ‘to extend the period of remission 
and/or obtain long ‘term survivors. of: the. disease... ; 


The first project also ‘ancdudes: studies in cen: rats are | 
inoculated:.with. various malignant cell lines,’ ‘treated with Do 
drugs after a tumor appears, and. then given: BCG or C.. granulosum -~ 
if remission occurs. The cell lines include Dunning tumor 
cells, Nova leukemia celis, Gross: leukemia icells, and: ‘Moloney :. 
sarcoma: cells. ‘These studies are still at an Gan ky stage. 


Investigations are also being carried out which involve 
immunological studies on the C-type viruses associated with . 
different rat tumor cell lines (R-35, WF-1, and RMTL- 8). The 
results of immunofluorescence experiments,. "verified by: 
absorption studies, indicate that the rat viruses. Weeociated 
with these different cell iines are patentee aeenr toast 

or closely related. Ne 


The sécond project in this contract involves a study: of» 


oncogenic viruses and interferon .inducers on autoimmune disease’ 
in NZB/WF, mice. This study is still at an early stage. 
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Significance to Biomedical Research and the Pro ram_of the 
Institute: The major goals of SVCP program are: 1)}-to detect 
and isolate tumor viruses, (2) the prevention’: and control of 
vinie: induced malignancies in man as well as in animals 
associated with him. Current in-house efforts are underway 
to investigate the relationship of the aging process and 
autoimmune disease states to spontaneous and virus-induced 
malignancies. In addition, ongoing investigation utilizing 
chemo-immunotherapeutic approaches are being studied in -both 
rat and mouse leukemia and tumor model systems. It is expected 
that the information resulting from this research will have 
considerable application in studies” on similar. diseases in man.) 


Proposed Course: It is intended to engage in inoculation, 
palpation, blood smears, sera collection, eye bleedings, 
autopsies, and harvesting and processing of tumors in mice, 
rats, and hamsters, and to continue maintenance of these animal 
colonies for long-term studies :.on (1) autoimmune disease in - 
New Zealand mice, (2) development of spontaneous cancer in 
AKR mice and their modification by, chemo-immunotherapeutic :. 
gona and (3) immunological responsiveness to immun6denhancers, 
-e. BCG, Corynebacterium granulosum, interferon stimulators, | 
enaee immune, .cell transfer alone or. in combination with drug 
therapy in. various mouse. and. rat leukemia tumor. ay Stes. 


Date Contract, Initiated: “June “45. A971, 








Current Annual Level: a 485 


GEORGETOWN UNIVERSITY (IH 72- 3248) 


Title: Supply Ge Blood. cand Tissue Specimens from Patients 
with Ha lieoenese. 


Contractor' s. Proj ect Director: Dr. Gerald. Sandler 





Project Officer (NCI) 2-3 Paul. ievine 


Objectives: To collect fresh blood and tissue specimens rome 
patients suffering from various. neoplasias’ 


Major Findings: Sinée this new contract was detavated” in the 
latter part “OF. FY? "72, _ there are no major findings: se report. 


Si nificance to. Biomedical ‘Recearck and the. Program of the 





" Weis yiimportant that .a continuing SORE 
Of: Specimens ‘from patients suffering from neoplasias -be: me Tae 
available.to. researchers seeking the viral etiology of cancer. 
This contract is particularly advantageous because the 
contractor is located within a few miles of NCI. This 
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proximity will allow the formulation and alteration as 
necessary..of particularly detailed protocols; -and will also 
allow for the availability of very fresh Spec snene to SVCP 
researchers. in. the Washington area. 


Proposed Course: ’Procurement as wiescnabed. 
Date Contract. Initiated: . 


Giteenetanned. Levels wae 517 
GERMFREE LIFE RESEARCH CENTER (PH43-65-95) FT. LAUDERDALE, a 
FORT DR 


Title: Gotmteee. Research and: Operation: of a Collaborative: 
. Gernfree Tumor Virus haporacory: : 


Contractor’ Ss Project Director: Dr. Joel Warren. 
Project Ge tteeee (NCI): Dr .M. A. Chirigos | 


Objectives: The activities. under: this contract. are of. three: 
di tferent “types, each involving the special germfree-and 
environmentally controlled SPF facilities: and capabilities 
of the contractor: (1) Service type activities in general 
support of SVCP and intramural research requiring Clean,. 
defined ‘animals and viral reagents; (2) Participation in 
collaborative research primarily of other groups, but. in -— 
which germfree and/or rigid SPF environmental control are 
required for definitive results; and (3) Research primarily 
by contractor scientists, but of mutual interest > to the SVCP 
or collaborative with other SVCP groups where back-up. in 
other special. disciplines are necessary. . Specific :objectives 
under (1) are: (a) Production of tumors ‘in germfree avian 
and rodent animals by chemical carcinogens and propagation 
of such tumors by transplantation as a resource for studies”. 
of such tumors by other investigators. (b) Production of 
oncogenic viruses in germfree animals as a source of “reagent” 
grade" virus for use in SVCP research, including that in © 
‘this contractor's facility... (c) Supply of limited number 

of germfree animals to other investigators: where feasible, 

as a spin-off from maintenance of the foundation colonies. 


Major Findings: During. the. past ‘year, numerous gerhfreé (GF) 


specific pathogen-free (SPF) animals have been sent to 
various researchers. : Among these are: Dr. Robert Huebner, 
SPF Graffi hamsters;. Dr."Sol. Spiegelman,» ‘GF Fischer rats; 
Dr. William Moloney.,.. SPF: Fischer rats: Dr. * Padman Sarma, 
_ GF Fischer:rats; Dr. John Pearson, Fischer rats; Dr. Vernon 
Riley, GF BALB/c mice-and GF. Fischer rats; Dr. Vv. Saurino, 
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GF BALB/c mice and SPF Japanese quail; and others. Réagent 
grade colonies of germfree and SPF Fischer and Sprague-Dawley 
rats, BALB/c mice, Graffi hamsters, and Japanese quail 
continue to be maintained, monitored, and distributed at the 
request of intersted laboratories. The germfree colonies 
continue to be free from virus particles as determined by 
electron microscopy. 


The contractor has found that inoculation of tobacco tar 
condensate into the pectoral muscle of germfree quail failed 
to induce neoplasia after 18 months. However, a single 
intramuscular injection of certain tars will accelerate and 
intensify the response toa subsequent inoculation of Rous 
sarcoma virus (RSV). The ability of tobacco tar condensate 
to potentiate RSV infection in quail might provide a rapid 
and reliable assay of potential carcinogenic activity. Tests 
of 20 coded samples of different. tars indicate that certain 
preparations are more active than others in repeated assays. 


Dimethylsulfoxide (DMSO) has been found to potentiate MSV 
infection in mice if it is incorporated into drinking water 
at 2% concentration. However, the same concentration of 
DMSO in the drinking water of rats delayed the development 
of transplantable leukemia in Fischer rats and markedly 
suppressed it in Sprague: Dawley rats. 


Prolonged exposure of rat embryo fibpobisce cultures” to an 
"active" tobacco.tar and subsequent inoculation of the- 
cultures into weanling Fischer rats has given rise to tumors 
in three of five animals four months later. Similar cultures 


exposed to an Ninactive™ tar have not produced any symptoms 
to date. 


Significance to Biomedical Research and the Program of the 
Institute: The study of many of the most important problems 
in the virus causation of cancer.in animals requires the use 
of certified animal hosts free of extraneous viruses and 
other pathogenic microorganisms, as well as skilled technical 
operations within evnironmentally controlled facilities, 
including. completely gcmmEree isolators for some purposes. 


This contract supports critical studies in such animals of 
interactions among viruses in dual infections (e.g., inter- 
ference, enhancement, "helper" action), and cocarcinogenic 
activity between viruses and chemical compounds, both of which 
underlie the development of knowledge and technology for the > 
detection and isolation of oncogenic viruses of man. 


Future Course: To continue to develop, maintain, and dis- 


tribute colonies of germfree and SPF mice, rats, and hamsters 
as required by SVCP projects. To continue to serve as the 
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nucleus colony for other contracts and intramural laboratories. 
To continue the production of “reagent grade'’ lots of the 

Vogt strain of RSV in germfree quail for use in research in 
‘this and other SVCP contracts; appropriate bacteriological and 
histopathological monitoring will be continued. 


Date Contract Initiated: April 16, 1965 


Current Annual Level: $110,910 


HEALTH RESEARCH INC. (RPMI). (NIH 72-3247) 


Title: Procurement of Leucocytes and Tissue Specimens for 
the SVCP 


Contractor's Project Director: Dr. Joseph Sokal 
Project Officer (NCI): Dr. Paul Levine 


eoaectives t To collect tissues and blood samples from adults 
suffering from neoplastic hematologic disorders, particularly 
Hodgkin's disease and leukemia, for use by reSearchers within 
the SVCP. aah 


Major Findings: Since this new contract was activated in the 
latter part of FY '72, there are no major findings to report. 
Significance to Biomedical Research and the Program of the 
Institute: A major goal of the 8VCP is to identify, isolate, 
propagate, and characterize candidate human cancer viruses. | 
Of paramount importance in the efforts to reach. this goal is 
the continued availability of clinical specimens and histories 
from patients suffering from cancer. This contractor, who 
sees a large number of these patients annually, is.in an 
excellent position to help meet increasing program needs for 
large quantities of human neoplastic specimens. 

Proposed Course: Procurement as described. 


Date Contract Initiated: 


Current Annual Level: $15,000 


HOSPITAL FOR SICK CHILDREN (PH43-65-97) 


Title: Human Leukemic and Normal Tissue Collection and 
Preservation 


Contractor's Project Director: Dr. Peter McClure 


Mm 
evel 
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Project Officers (NCI}: Dr. Paul H. Levine 
Je 2 ' Dr. Charles W. Boone 


Objectives: To obtain serum and plasma specimens for a wide 
variety of research purposes from pediatric leukemics, 
relatives of such patients, and non-leukemic controls. 


Major Findings: In accordance with the serum collection pro- 
gram, Ll samples were collected. from 34 untreated acute 
leukemia patients, 32 "normal" controls, 31 hematological 
controls, 269 first degree relatives of leukemic patients, 

and 125 previously diagnosed leukemic patients. 548 special 
samples were collected from long term survivors with acute 
leukemia, pediatric patients with solid tumors and their 

first degree relatives, and a special group of normal controls. 
In addition to the increased number of serum samples processed, 


a collaborative study on leukemia in twins was continued with 
NCI investigators. 


Significance to Biomedical Research and the Program of. the 
Institute: As the largest pediatric hospital in Nort 
America, this contractor supplies many vital serum specimens 

to SVCP not readily available elsewhere. The contractor also 
provides an important service to Program by collecting 
numerous samples of:tissue for uses in which the unavoidable 
delay in passage through customs is not critical. “In addition, 
the contractor consistently refers patients to NCI for study — 
whose cases are felt to be particularly relevant to the 
research needs of program. 


Proposed Course: The contractor ‘will continue to seek other 

patients GE interest, and will continue to collect serial . 

specimens from pediatric patients and family members. 

Virological and immunological studies on the twin families 

already identified will. also be’ carried forward. 

Date Contract Initiated: February 3, 1965 ; ¢ 


Current Annual Level: $15,000 


HUNTINGDON RESEARCH CENTER (NIH 69-54) — 


Title: Development. of Oncogenic Virus Diagnostic Reagents 
and Services 


Contractor's Project Director: Dr. Roger E. Wilsnack 


Project Officer (NCI): Dr. Robert Hoidenried 
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Objectives: To develop, produce, and characterize special 
diagnostic reagents for use in the SVCP, primarily antisera 
and antisera conjugates to viruses, GS antigens, globulins of 
various animal species, and to T-antigens of polyoma and SV40 
in tumored hamsters. 


Major Findings: This year, as well as last, tumored Fischer 
rat MSV(M) antiserum was the most heavily and widely used of 
the reagents produced by the contractor. However, the 
contractor also continued to produce and characterize antisera 
against a very wide array of antigens encountered in cancer 
research, and added a number of antisera to his inventory 
during the year. These included new antisera against human 
immunoglobulins, porcine gamma globulins, murine leukemia 
virus, and feline leukemia virus. He also provided a 
sensitive means for the identification of group-specific (gs) 
antigenic activity by comparison of precipitin bands formed 
in a counterelectrophoresis system. 


The contractor. is continuing to provide antisera specific for 
interspecies, gs-l type antigen by two approaches: (1) puri- 
fication of immunizing antigens and (2) through utilization 

of the time-sequential response of the immunized host, 
selection of a harvest time to correspond.with the greatest 
differential between the interspecies gs antibedy titer and 
the titer of other antibodies (notably gs-3 antibody). 
Antibody titer is being measured by both counterelectrophoresis 
and complement fixation. Studies in progress indicate that 
the immune response in. swine remains specific for -interspecies 
antigens for about 30 days. 


Goats, swine, rats, and rabbits are being employed as hosts. 


for antigens used for the continued production of oncogenic 
virus antisera. : 


Significance to Biomedical Research and the Program of the 
Institute: The reagents and test systems developed and 
produced by the contract are vital tools in cancer research. 
The project functions in close collaboration with SVCP 


research projects and is felt to be of very Significant 
usefulness to the needs of the program. 


Proposed Course: To continue development, characterization, 
and production of antisera and serological test systems. 
Date Contract Initiated: June 2, 1963 | 


Current Annual Level: $287,045 


JOHNS HOPKINS UNIVERSITY (Nil 69-2008) 
Title: Maintenance of a Flock of RIF-Free Chickens 
Cont tractor! S_ Project Director: Dr. Frederik B. Bang 


Project Officer: s(NCE )as. Dr. W. ‘Ray Bryan 


Objectives: To maintain the small “closed' flock of leukosis- 
free White Leghorn chickens to supply fertile eggs for use in 
avian tumor virus studies and to continue development of a 
potential continuous chicken cell line. 


Major Findings: The twelfth generation of the original flock 
1S now in egg production. Eggs are used in cell culture and 
avian tumor virus studies at Johns Hopkins University. 


Significance to Biomedical Research’ and the pyogran of the 
Institute: This flock supplied the birds use y Dr. Bang in 
his important arudies on avian tumor viruses. There is no 


recognized continuing need for either this flock or cell 
line in the SVCP. 


Proposed Course: Terminate . 3 
Date Contract Initiated: - March 24, 1969 


Current Annual Level: $22,308 


LIFE SCIENCES, N _(PHA3- 208 #11). 


Title: Production “Of. Germfree and Reagent Grade Specific- 
Pathogen-Free Animals: ‘ 


Contractor! s Project Director: Dr. Wendall M. Farrow 


roject Officers. (NCI) : Mr. John P, Kvedar 
De, W. Ray Bryan 


Objectives: - produce:both germfree and specific-pathogen-. 
free (SPF) 


animals for research. SPF animals are maintained 
under environmentally controlled conditions which preclude 
intercurrent infection by pathogenic microorganisms or 


infestation by parasites and are referred to as "reagent 
grade" hosts. 


Major Findin s: The contractor's supply flock of SPF 
Teukosis-negative. White Leghorn chickens, housed iff a 
2600-square-foot area protected by a ‘Shower lock and 


recirculated, filtered air, now produces about 750 fertile 
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eggs/week. This quantity represents a major increase in 
production undertaken to meet increased program requirements. 


Two smaller foundation flocks (designated as LSI-C68) of 
pedigreed chickens are maintained in separate SPF cubicles in 
the maximum security area. These pedigreed chickens are 
continually monitored for freedom from viral and other 
pathogenic agents and checked for egg production. -Selective 
breeding has produced two flocks of barrier contained, reagent 
grade chickens with 75-80% fertility and 85-90% hatchability. 
The results of these efforts are reflected in the quality and 
quantity of the eggs and chicks from the production flock. 


A production flock of Japanese quail consisting of 235 birds 
continues to supply fertile eggs to SVCP users at. a rate of. 
about 1100/week. In addition, it provides a steady input of 
21 to 28-day-old quail to program. Representative sampling 
of aged quail in this production flock indicated that these 
birds were freed of the usual avian pathogens. This outbred - 
quail flock is gradually being replaced by pedigreed, 
isolator-derived, cubicle reared quail. Within six months 
pedigreed birds will compose approximately 50% of the 
production flock. ; 


An inbred pedigreed foundation colony of Balb/c-mice free of 
all laterally transmitted viruses tested for continues to be 
maintained. Two random bred production colonies derived 
therefrom continue to supply certified SPF mice to certain 
SVCP investigators. In addition, a foundation colony of. 
certified SPF NIH Swiss mice is being maintained as insurance 
against loss to program of this valuable stock. 


Significance to Biomedical Research and the Program of the 
Institute: This contract serves as an essential supply of - 
embryonated eggs and day-old chicks to contract NIH 69-93, 
which involves studies on Marek's disease as a model for 
herpesvirus-associated oncogenesis. It.also provides other 
SVCP investigators with genetically and microbiologically 
well-defined laboratory animals. The advantage of having such 
animals is that oncogenic and suspected oncogenic viruses can 
be administered to them with a minimal danger of interference 
from other contaminating, adventitious microorganisms. 
Therefore, research can be carried out upon animals with a 
known and controlled viral flora, and cell lines can be . 
derived from these animals which share this same advantage. 


Proposed Course: This service-type contract for the production 
of germfree and reagent grade SPF animals will be continued, 
with the flexibility of being reoriented as rapidly as possible 
to meet changing needs of SVCP activities as they occur. 


218 


Date Contract Initiated: February 8, 1968 


Current Annual Level: “$416,806 


UNIVERSITY OF LOUISVILLE (PH43-66-902) 

Tithe: Preparation of Simian Foamy Virus Reagents and Antisera 
Contractor's Project Director: Dr. Paul B. Johnston 

Project Officer (NCI): Dr. Robert Holdenried 


Objectives: _To prepare and test reference reagents (virus and 
corresponding antisera) for the simian foamy viruses, types 
1-7, and foamy virus from other pavOE anor y species. 


Major Findings: The seven types of simian foamy viruses and 
antiséra against them have been prepared, packaged, and 

tested for homogeneity, potency, ard purity. Although primary 
or subcultured rabbit kidney cells ,remain the only satisfactory 
"universal host cell" for the: propagation of all seven types 

of simian foamy viruses, a normal rat kidney (NRK) cell line, 
received from Dr. George Todaro of NCI, has supported excellent 
growth of all foamy viruses except type 4. The NRK line was 
subsequently used to-prepare 3. liters each of types 5 and 7 
foamy virus which were shipped. to Dr. Maurice Green. 


In tests to jeeenne: relationships Between the simian foamy 
viruses and viruses from other laboratory animals, it was 
found that inoculation of PRK or BHK-21/13 cells’ with Mason- 
Pfizer monkey virus (M-PMV) did not. produce syncytia after 
prolonged incubation under conditions optimal for detecting 
syncytia of all. seven types of foamy viruses. Antiserum 
against M-PMV was devoid of neutralizing antibody against. 
foamy virus type 5. In addition, none of. the- seven foamy 
virus antisera neutralized feline syncytial virus. 


Consultation and/or foamy virus reagents are being provided 
to other SVCP investigators on a regular basis. 


Significance to Biomedical Research and the Program of the 
nstitute: e€ Simian foamy virus reagents will be used in 
the identification of viruses and viral antibodies in primates 

used for cancer research. The indigenous viruses of: 

laboratory primates pose husbandry problems, in addition to 
contaminating test systems and complicating the attempts to 
recover oncogenic virus from tissues and tissue extracts. The 
specific antisera may also be useful in suppressing the growth 
of these adventitious viruses in ~-rimate tissue cultures. 
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Proposed Course: The packaged foamy virus reagents now in low 
temperature storage will be checked for titer stability at 
selected time intervals. This laboratory will also assist in’ 
the detection of foamy virus contaminates on a referral basis, 
as well as continuing to provide foamy viruses and antisera to 
SVCP investigators. 


Date Contract Initiated: June 13, 1966 


Current Annual Level: .$22,000 


MELOY LABORATORIES (NIH-72-3202) 


Title: Murine Mammary Tumor Virus Studies | 


Contractor's Project Director: Dr. John E. Verna 


Project Officers (NCI): Dr. Louis R. Sibal 
. Dr. Ray Bryan 


Objectives: To propagate, concentrate, and distribute murine 
mammary tumor virus (MTV) for collaborating SVCP investigators; 
to perform immunological and biological assays for the de- 
tection and quantitation of MTV; to develop improved methods 
for the propagation and detection of MTV and MTV antigens; to 
conduct studies on the control of neoplasia-in the susceptible 
murine host by vaccination with inactivated virus. 


Major Findings: The primary purpose of this contract is the 
production of quality reagents for the study of the mouse 
Mammary tumor virus system as a model for the further 
examination of the human breast cancer problem... The contractor 
is purifying MTV from the milk of CzH mice by the’ combination 
of rate zonal and isopycnic centrifugation. Purified virus 

is employed in the following ways: (a) as a source of supply 

to various SVCP investigators, (b) as a reagent in the HA, 

HAI, and ID tests, (c) employed to produce MTV antiserum in 
rabbits and guinea pigs, and (d) used in cell culture 
experiments. 


Purified virus and/or viral antisera and skim C,H mouse milk 
have been sent to the following investigators: ~Dr. R. Gilden, 
Dr. G. Todaro, Dr. G. Smith, Dr. W. Yoklick, Dr. A. Gazdar, 
Dr. A. Rabson, Dr. D. Moore, Dr. P. Blair, and others. 


Some additional studies that are associated with the contract 
include the serological testing of human mild and human sera 
as well as human and mouse tumor extracts and cell culture 
homogenates that are received through the Project Officer or 
that are generated through the developmental phase of this 
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contract. These samples are examined for the presence of MTV 
antigens or antibodies. Experiments are currently in progress 
which attempt to demonstrate the specificity of the reactions 
that have detected common or cross-reacting antigens or 
antibodies in human milk and sera. Complement fixation assay 
and protein analysis have been added to the capabilities’ of 


the MTV assay laboratory and serve to supplement the present 
assays. 


A developmental phase of the contract is concerned with the 
establishment of an in vitro cell culture source of MTV. 

Some preliminary data have been accumulated which demonstrate 
that MTV synthesis does occur in mammary tumor cell cultures. 
The presence of hydrocortisone, prolactin, and insulin results 
in an increased amount of virus synthesis as determined by 
HA and HAI. Even though marked stimulation of virus synthesis 
is observed in primary cultures in the presence of prolactin, 
hydrocortisone, and insulin, the conditions under which the 
positive cells can be cloned to obtain a culture with a high. 
percentage of virus producing cells still remains unresolved. 
Experiments which are designed to preserve and stimulate 
virus synthesis in.the MTV positive cells are: now in progress. 


Significance to Biomedical Research and the Program of the 
Institute: Breast cancer 1s a leading cause of deat TOM . 
cancer among women. The finding of a virus, resembling a 
Type B RNA. oncogenic virus of mice, in the milk of a signi- 
ficant number of women from high-risk breast cancer families 
strongly suggests a possible viral etiology for this disease. 
A major effort of the Special Virus Cancer Program will be © 
directed toward determining the relationship of viruses to~- 
human breast. cancer. This contract was established for the 
purpose of obtaining correlative information on the detection, 
isolation, and propagation of a murine mammary tumor virus, 
because this is, the only available animal model system in. 


which approaches to the study of viruses as a cause of breast 
cancer in many may. be gevetoped: 


Proposed Course: Purified MTV, viral reagents, and mouse 

atik will continue.to be supplied as needed by SVCP investi- 
gators. In addition, the biological and immunological methods 
developed in this laboratory will be used in systematic 

studies to develop further the mouse MTV system as a laboratory 
model for breast cancer virus studies in man. Greater 

emphasis will be placed on propagating this virus in tissue 
culture and on in vivo infection of cells in cultures. It is 
anticipated that the information gained from these studies will 
be applied to human breast cancer studies. 


Date Contract Initiated: December 30, 1965 
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Current Annual Level: .$688,212 


MEMORIAL HOSPITAL FOR CANCER AND ALLIED DISEASES (NIH-71-2116) | 


Title: Acquisition of Human Materials for Use in the Search 
for Transmissible Agents in Human Tumors 


Contractor's Project Director: Dr. Yashar Hirshaut 
Project Officer (NCI): Dr. Jack Gruber 


Objectives: To gather sera and tissues from patients with 
tumors to be used in the search for tumor-specific: Baer gees 
and human oncogenic viruses. 


Major Findings: The tumor procurement program at Memorial 
Hospital for Cancer and Allied Diseases was established on 


March 1, 1971 under contract with the Special Virus: Cancer 
Program. It operates as an independent administrative unit 
called the Tumor Procurement Center, but is closely affiliated 
with the Clinical Immunology Service of the Department of 
Medicine, Memorial Hospital. In the first 3 months of its 
existence, the administrative groundwork for the program was 
laid, a competent. staff was hired, and arrangements were made 
for efficient tumor collection and data processing. ° Operations 
began on June 1, 1971 and since that time, nearly 5000 serum 
specimens have been collected, 591 surgical cases have been 
screened, 164 tumor samples have been gathered, and 69 
effusions -obtained. Numerous samples have been distributed 

to investigators in the SVCP, including Drs. Hidesaburo 
Hanafusa, David Yohn, Sol Spiegelman, Robert Gallo, Harry 
Eagle, and Anthony Girardi. 


Significance to Biomedical Research and the Program of the 
ast ten years, rapl progress has been 
made in the study of oncogenic animal viruses. Unfortunately, 
human studies have frequently been limited by the lack of 
suitable materials to be used in virus isolation and detection 
attempts. The procurement program at Memorial Hospital for 
Cancer and Allied Diseases in New York City provides - 
cooperating investigators with sufficient numbers of specimens - 
from tumor-bearing patients to permit them to undertake 


intensive studies of the possible viral etiology of: human 
cancer. 


Proposed Course: In the coming year, a modest expansion of 
the program is foreseen to take greater advantage of the 
extensive resources of Memorial Hospital. With the experience 


gained in the first contract year, it should be possible to 
service additional investigators. The close collaborative 









relationship between the procurement program and participating 
investigators has assured that the materials provided are 
optimal for the needs*of each laboratory. It is hoped that 
these associations will be strengthened in the future. 


Date Contract Initiated: March 1, 1971 


Current Annual Level: $95,000 


UNIVERSITY OF MICHIGAN (PH43-65-639) 
Title: Collection of Leukemia-Lymphoma Specimens 


Contractor's Project Director: Dr. Chris J. D. Zarafonetis 


Project Officers (NCI): Dr. Paul H. Levine 
Dr. Ernest J. Plata 


Objectives: To collect and distribute specimens and infor- 
mation from patients with leukemia or lymphoma. 


Major Findings: The major efforts of the contractor have been 
divided between procurement of specimens, evaluation of 
special clinical situations, and computerization of the 
Simpson Memorial Institute Serum Bank. The first phase of the 
computerization program, which was undertaken to provide 
immediate and accurate information on the location and 
availability of specimens in the Serum Bank, was completed. 

The core data for 25,071 specimens have been keypunched and 

a program which interdigitates with PAC has evolved. 


Over 4,000 serum. specimens have been collected during. the 

past year, along with various tissues from patients with 

breast cancer, American Burkitt's lymphoma, leukemia, Hodgkin's 
disease, reticulum cell sarcomas,.lymphosarcomas, and malignant 
lymphomas. Recipients of these samples have included Drs. 
Spiegelman, Terasaki, Herberman, Levine, Gallo, Aaronson, 
Todaro, and numerous others within the SVCP. 


Significance to Biomedical Research and the Program of the 
Institute: Availability of clinical specimens and pertinent . 
information on the cases is paramount in the achievement of a 
major goal of the SVCP, i.e., to identify, rescue, character- 
ize, and propagate a candidate human cancer virus. Large | 
volumes of leukemic cells are necessary for the biochemical 
characterization of the polymerases present in these cells, 
and a large number of tissues will. be necessary to keep up 
with the biochemical demand. In addition to helping meet 
this need, the contractor is also collecting a large number 
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of sera for the SVCP serum bank and has been able to meet new 
requests for a variety of specimens for SVCP investigators. 


Proposed Course: Continuation as described. 
Date Contract Initiated: June 21, 1965 


Current Annual Level: $98,098 


MICROBIOLOGICAL ASSOCIATES, INC. (PH43-66-914) 


Title: Establish and Operate a BALB/c Mouse Colony 


Contractor's Project Director: Mr. Wilbur Athey 
Project Officer (NCI): Mr. Samuel M. Poiley. 


Objectives: To provide BALB/c mice for laboratory investi- 
gations supported by the SVCP, primarily for virus bioassays 
on Contract 43-67-697. 


Major Findings: The contractor has provided the maximum 
numbers of mice that can be produced in 2,50C cages. All 
regulations of The Institute for Laboratory Animal Resources 
are followed carefully. Requests for animals based on age, 


sex, weight, suckling litters, or DReRIEE Ss etc. have been 
consistently met. 


Production under this colony has been increased to fully 
utilize the capabilities of half an animal building (1050 
square feet) at Walkersville, Maryland. Production during 
the next year should yield 60,000 to 65,000 weanling: mice 
plus the necessary pregnants for the program. This maximum 


yield will be possible only if the majority of mice are used 


at weanling age. Significant requirements for older aged 
mice will reduce the total number produced. — 


The results from the installation of a metering: dispenser to 


“acidify the water to a pH of 2.5 have not been conclusive 


but should show positive results during the next contract 
year. The serologic testing for a battery of murine viruses 
is scheduled on a quarterly basis as directed. At the last 


regular test, all samples were a a neeee TS to all 
viruses tested. ; 


Si nificance to Biomedical Research andes. Piro ram of the 
institute: The murine tumor viruses are being extensively 
Studied as models for human cancer viruses. The availability _ 
of high quality BALB/c mice is important for assay of these 
viruses as well as for other studies in viral oncogenesis. 
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Proposed Course: Mouse production will be continued at the 
current ievel. 


Date Contract Initiated: June 16, 1966 


Current Annual Level: $64,000, 


MICROBIOLOGICAL ASSOCIATES , INC. (PH43-67-700) 


Titie: Development of Laboratory AnEnaL Virus Diagnostic 
Reagents and Services 


Contractor's Project Director: Dr. John C. Parker 


Project Officers: Dr. Robert Holdenried (NCI) 
Dr. Wallace P. Rowe (NIAID) 


Objectives: To develop reagents.and tests for the detection 
of murine and other laboratory rodent and cat viruses; to 

apply these and other tools in the determination of the impor- 
tance of the indigenous viruses in experimental systems; to 
study means for elimination of viruses from laboratory animal 
populations. An additional collaborative. study to assist: in 
the characterization of the gene-dependent expression of murine 
leukemia was initiated in August 1971 and continues. 


Major Findings: This contract. project provides to the NCI a 
heavily uséd, highly skilled: murine virus diagnostic 


laboratory. In the year ending September 30, 1971, 5,467 
serological specimens were received: and. 52, 580 tests performed. 
In addition, indirect tests (mouse ant ibody production) were . 
performed on 116 specimens. The laboratory has the capability 
of performing serological test detecting infection with 32. 
known viruses or closely related groups of viruses. 


To assist with the viral definition of cats to be used in 
cancer research, rapid diagnosis tests for 17 cat viruses 
have been developed and assayed for sensitivity. These 
serological tests involve either complement fixation or © 
hemagglutination-inhibition procedures. Microneutralization 
assays were also developed for each of the cat viruses. 


These test systems are applicable to identification viral. 
isolates or antibody. 


Lymphocytic choriomeningitis (LCM) virus, which may cause 
serious disease in humans, continues to be of concern to 
research laboratory personnel using rodents. Collaboration 
studies revealed a significant incidence of infection in wild 
house mouse populations in Southern California where these 
mice are being utilized in a contract cancer research project. 
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A high incidence of LCM virus intection was also found in a 
commercial laboratory mouse production colony. The contract 
personnel assisted the producer in determining the extent of 
infection, preparing serological diagnostic reagents for use 
in another laboratory and in alerting mouse-using laboratories 
about the potential health hazard to their paveae tony 
personnel. 


Virus diagnostic reagents were prepared and certified for use 
on the in-house serological service program and research 
studies, for both the American Type Culture Collection and 
the World Health Organization virus reagent program, and for 
distribution on SVCP's request. 


A natural history study of the mouse thymic virus, a herpes- 
virus, was initiated. With the development of complement 
fixation and fluorescent tests for this virus a major 
impediment - to progress was overcome. The virus was detected 
in one of three mouse colonies examined to date. The effect 
of infection on immune functions particularly in relation to 
leukemogenesis is being investigated. 


The preparation of monotypic homologous antisera in cats to 

6 cat viruses was completed. The results of an investigation | 
on the relationship of the cat picornaviruses will be presented 
by Dr. Parker at a WHO meeting on viral nomenclature. 


Significance to Biomedical Research and the Program of the 
Institute: The virus diagnostic capabilities provide the NCI 
with the ability to monitor laboratory rodent and cat colonies 
and laboratory animal-produced viral reagents and tumors which 
have resulted in the production of highly characterized 

systems for cancer research. This contract provides assistance 
and guidance of particular importance for the detection of 

LCM in rodent systems. LCM virus, in addition to being 
infectious for humans, is difficult to detect. Significant 
contributions are being made to the knowledge of the natural 


history of several indigenous viruses of laboratory animals. 


Proposed Course: Continue the rodent virus serodiagnostic 
service an evelop a Similar service for cat viruses. 

Improve the sensitivity and reliability of the tests. Apply 
the information developed to reduce and control viral 
infections in laboratory animal colonies and materials derived 
from animals. 

Date Contract Initiated: April 10, 1961 


Current Annual Level: $450,000 
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MONTREAL CHILDREN'S HOSPITAL (PH43- 65-1020) 





Title: Procurement of Noriai and Leukemic Sera from Children 


Contractor' s Project piesecar Dr. Ronald L. Denton 
Project Officer (NCI): Dr. Paul H. ‘Levine 


Objectives: To obtain sera from a variety of pediatric 
oncology patients, family members, and controls for virologic 
Study; to identify special cases for more extended workup. 


Major Findings: Serum procurement during the last year 
included collections from 41 new cases of acute leukemia, 
solid tumor, 58 family members and 22 controls. 46 followup 
samples were obtained from previously studied patients. 
Among the 92 other specimens collected, special attention was 
given to a new American Burkitt's lymphoma patient, two 
patients with osteogenic sarcoma, a patient with malignant 
histiocytoses, and one with a congenital lesion (Birdman 
syndrome) associated with acute leukemia. In addition to 

the 1243 vials of serum and plasma that were transferred to 
the Flow Laboratory Serum Bank, the majority of the specimens 
collected by the contractor were sent to Dr. R. Gallo, 

Dr. S. Spiegelman, Meloy PEPOReLORI CS; and Bionetics Research 
Laboratiries. fee Las 


Significance to Biomedical Research and the Program of the 
nstitute: is contract.is one of the program's primary 
sources of serum from leukemic children and from suitable, 
normal controls. The increasing need within the SVCP: for: 
samples of this kind makes it essential that the euOP2y be 
continued to satisfy research requirements. ; 





Preposed Course: Continue to collect serum specimens, espe- 
cially from selected leukemia patients, for identification | 
of host factors associated with long-term survival. 


Date Contract Initiated: September 24, 1965 eS 


Current Annual Level: $30,000 = 


UNIVERSITY OF PADUA (PH43-68-1589) - 

Tigie::. Collection of Human Tissue:Specimens 
Contractor's Project Director: Professor Giovanni Dogo 
Project Officer (NCI): ‘Dr. Robert H. Depue, Jr. . 


Dr. Charles W. Boone 
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Objectives: To establish fibroblast cultures from skin 
iopsies taken from inbred and isolated human donors and to 
provide these cultures to NCI for use in research programs. 


Major Findings: Skin biopsies have been obtained from inbred 
a isolate populations in the Dolomite Mountains in Italy 


and have been grown in tissue culture. A sample of each 
culture has been sent to NCI; in addition, blood samples have 
been procured from each donor, and family trees going back 

to the fifth or sixth generation have been established for 
each individual. The contractor is presently using the © 
geneological information to identify subjects belonging to 
family groups having a high incidence of neoplasia. 


Significance to Biomedical Research and the Program of the 
Institute: The cell lines established from these skin biopsies 
will be used in a project to detect human oncogenic viruses 


in vitro and to determine the significance of the transfor- 
Mation test to oncogenesis. 


Proposed Course: To collect and culture human skin biopsies 
as previously, along with genealogies. 


Date Contract Initiated: October 27, 1964 


Current Annual Level: $8,000 


CHARLES PFIZER AND COMPANY, INC., (NIH-70-2080) 
Title: Tumor Virus Research . . 


‘Contractor's Project Directors: Dr. J. J. Oleson 
Dr. Sami Mayyasi 


Project Officers (NCI): Dr. Jack Gruber 
Dr. W. Ray Bryan 
Dr. Roy F. Kinard 


Objectives: Provide research and services related to the 
isolation, production, purification, assay, and control of 
tumor viruses, including electron m,croscopy, tissue culture, 
and immunology applied to the study of animal and potentially 
-oncogenic human viruses. 


Major Findings: Recent advances have markedly increased the 
requirements of the SVCP laboratories for larger quantities 
and varieties of high grade, specifically prepared virus 
materials for biochemical, biological and immunological 
studies. New C-type viruses, of great interest and priority 
to the program, must be made in sufficient quantities for 
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in-depth studies. The contractor has responded by increasing 
production levels 30% to 600L/week, medifying a laboratory 
into a high containment production/research facility, 
purchasing additional centrifuges, hoods and other equipment 
and transferring personnel to this contract. 


A total of 6,205..liters.:of fluids containing virus was produced 
these past 16 weeks of which 57% was mammary viruses and 32% 
was Rauscher leukemia virus. 


The RD-114B sarcoma virus cell line, received late in December, 
has grown well and currently is being produced at 45 liters/ 
week. The contractor plans’ future scale-up to 100 liters 
pending installation of new centrifugation apparatus for 
further purification processing. Preliminary virus growth 

and characterization studies have shown that several different 
human cell lines are susceptible to infection with this 

virus. These results encourage attempts to corner an assay 
for tissue culture infectivity. 


Important new information and éachnatogy have been developed 
with the R-35 mammary tumor virus, concerning stability, 
purification, cell, transformation, tumor cell and virus 
morphology, antigenic characterization, pagsseay eer and 
biochemical characterization. |. 


Comparisons of the reverse transcriptase (RDDP) activities and 
high molecular weight RNA content in virus concentrates after 
varied growth, harvest, and purification conditions now guide 
attempts to make high quality M-PM and Rauscher viruses for 
biochemical experiments. With some cell culture. lines the 
RDDP content of virus. produced has been shown - to be a function 
of the culture transfer history. 


Two new simian lymphoma and sarcoma viruses have been received 
and the contractor plans to produce limited amounts of each. 


Substantial ‘improvements. in biohazard control: have been 
achieved with the introduction of new operational procedures, 
equipment and personnel indoctrination. 


Electron microscope services were’ provided for SVCP investi- 
gators and also supported the contractor's activities. 


Significance. to Biomedical Research and the Program of the 
nstitute: Since its inception, this -contraet has provided. 
support to individual investigators thereby making possible 
research which could not otherwise have been undertaken. The 
research conducted in the.contractor's laboratories has 
largely been directed to improving the quality of material 
support to different research activities. 
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Proposed Course: The production of virus and cell materials 
in support of pertinent researc. will continue. 
Date Contract Initiated: Novemoer 6, 1961 


Current Annual Level: $1,685,621 


Drs JOSEPH'S HOSPITAL (NIH 69-2)74) 


Title: Study of Human Sanconmas and Their Possible Viral 
Etiology. 


Contractor's Project Director: Dr. Jeno &. Szakacs 


Project Officers (NCI): Dr. Alsert J. Daiton 
Dr. Roy F. Kinard 


Objectives: To find and supply fresh human sarcomas or other 
tumors which contain EM evidence of virus particles, and to 
attempt to establish cell cultures from some of these tumors. 


Major Findings: Continuous tissue cultures established from 
human sarcomas. collected from Tampa Bay area hospitals are 
being surveyed for virus particles by electron. microscopy 
_(EM). Of the eighty sarcomas collected during the year, 
forty-four cultures are now available for study which range | 

from first to twentieth passage. cultures. Each second passage 
is surveyed by EM. 3 bea ; 


During the latter part of the year, experiments were undertaken 
to induce chemically the appearance of virus particles in 

some of these cultures. At least one of the cultures thus 
treated has yielded virus particles, identification of which 

is currently underway. : 


Methods of tissue culture in the contractor's laboratory have 
been. refined in order to permit the preferential cultivation 
of well-characterized tumor cells. Cloning and other new 
methods of handling the cultures were applied to this problem; 
in addition, immunofluorescent studies of the cultures were 
extended further. 


A total of twenty tissue cultures derived from human sarcomas 
. and 265 serum samples were shipped to NCI during the year. 


Serum collection, both for the sarcoma project. and for Serum 
Bank PADIS is COULI NU LNG:: 


Significance to Biomedical Research and the. Program of the 
Institute: This is an important project concerned with the 


search for viruses in human tumors. Extensive and careful 
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examination, by electron microscopy, of a large number of 
human tumors and cell.cultures. established from these tumors 
is essential in determining the viral etiology of cancer. 


Proposed Course: All sarcoma cultures in the contractor’ s 
possession will be placed under chemical induction, and 
isolation and characterization will be attempted on all virus 
particles so obtained. The collection of sarcomas, case 
histories, and sera will continue. As volume increases, 
tumor tissues will be made anerces ine ty. available to SVCP 
investigators. 

Date eonrtuck Initiated: June 24, 1969 


Current Annual Level: $108,315 


SOUTHWEST FOUNDATION. FOR RESEARCH. AND EDUCATION (NIH 69-2011) 
Title: Housing and ‘Maintenance of a Chimpanzee Colony 
Contractor's Project Director: Dr. Seymour S. Kalter 


Project Officer (NCI): Dr. Roy F. Kinard 


Objectives: To supply. young chimpanzees to SVCP investigators. 


Major Findings: The animals maintained under this contract 
have been in generally good health during the year despite the 
occurrence of two deaths and several individual illnesses. 
Five infants (three males, two females) were born during this 
period, one of which, a female, was sent to Baylor Medical 


School along with an infant male and an infant female born | 
late in 1970. 


The chimpanzee colony now comprises the following animals: 

six breeding age females, one breeding age male, one juvenile 
male, two juvenile females, three infant males, and two infant 
females, for a total of 15 animais. 


Significance to Biomedical Research and the Program of the. 
Institute: The .chimpanzee now appears to be the laboratory 
animal most similar to humans, biochemically and immunologi- 
cally. Newborn chimpanzees are particularly useful. in 
determining susceptibility to suspected human cancer viruses 
because their resistance to virus infection is very low. 
This is the only source of newborn chimpanzees for the SVCP. 





Proposed Course: The chimpanzee colony will be maintained as 
efore and newborn animals will continue to be supplied to 
investigators within the SVCP. 
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Date Contract Initiated: Aprii 2&, 1969 


Current Annual Level: $25,000 


UNIVERSITY LABORATORIES, INC. (2H43-66-1133) 
Title: Production of Oncogenic Viruses and Antisera 
Contractor's Project Director: Dr. Eugene H. Bernstein 


Project Officers (NCI): Dr. Rosert Holdenried 
Dr. Ro»xvert Bassin 
Mr. Gary Armstrong 


Objectives: Production of leukemia and sarcoma viruses and 
antisera. 


Major Findings: Within the year immediate SVCP needs for ~ 
HSV (MY, harvested. from BALB/c mouse tumors, and the Moloney 
leukemia virus (I.C. strain derivation), harvested from BALB/c 
mouse spleens, were met and production was suspended. These 
viruses, in storage at the Flow Laboratories repository, are. 
issued upon request to research projects. The production of 
mouse antiserum to MLV was also completed. This serum has a 
highly specific neutralizing titer for MLV. The production 

of Rauscher leukemia virus, which is harvested from the plasma 
of infected mice, has been initiated and is proceeding at 

the rate of about 400 ml. per month. Virus particle count 

by electron microscopy (EM) is 107 particles/al:. but assay 

of the virus on S+L- cells Vie a titer of 103-104 focus-_ 
forming Gaits ays 
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Cat leukemia virus (F-422 of Rickard) production was initiated 
in a continuous line of thymus cells and continyes at the 

rate of about 4,500 ml. of culture fluid per month. 

Examination of the fluid by EM reveals a pareaeie. ‘count oS 
about 1049 particles/ml. 


Several avian viruses are being produced in cell cultures. 
Rous sarcoma virus (Prague strain) is produced in the largest 
volume, about 25 liters of culture fluid per week. After 
being pelleted and resuspended, the virus is issued at 100X. 
its original concentration. Production of Rous-associated 
virus 7 (RAV-7) terminated in Tecember and RAV-2.is now being 
produced in its place. The preduction rate is about 2 liters 
per week. ie : 


Significance to Biomedical Research and the eee of the 
Institute: The supply of highly standardized oncogenic 


viruses and antisera produced ty this contractor has been 
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extensively used by SVCP researchers and is essential to the 
continuation of many important research projects See 
being carried out inthe: EEOR Eos 


proposed Course: The contractor has largely shifted from 
producing virus in animais to cell culture: propagation. 
Production of needed strains of oncogenic viruses and their 


antisera will continue in volumes necessary to meet SVCP 
research needs. 


Date Contract Initiated: June 4, 1962. 


Current Annual Level: $322,140 


WOLF RESEARCH AND DEVELOPMENT. CORP. (NIH 71-2270) 
Title: Computer Services 
Contractor's Project Director: ‘Dr. William Wells 


Project Officers (NCI): Dr. Deward E. Waggoner 
Mr. Theodore Weiss 


Objectives: The major objective of this contract is the 
implementation of a computerized central inventory system for 
the various resources of the SVCP. The system now being 
installed embraces a number of institutional repository sub- 
systems contributing to the central base in the Program 
Analysis and Communications Office (PAC). Each computerized 
subsystem is used at. .a given resource repository to inventory 
the items produced or stored at that location. Since the 
types of resources-at the various resource banks differ in. 
kind, the subsystems: all differ to some extent. They are, ~ 
however, all designed: to contribute compatible information to 
the central system in PAC, thus forming the base for a 
program-wide central inventory and control. 


The resource bank subsystems are also used at storage sites 
for controlling. materials in functions unique to each institu- 
tion, and this. contributes to the detailed differences. Some 
of these secondary functions include catalog production, local 
inventory, and retrieval of clinical information. 


Major Progress: A thorough systems analysis, documentation, 
and integration. of all ongoing computer data processing of 


the serum bank operations in PAC was compiled and. reproduced 
in a single manual (PAC I). In addition to its use as a 
compact operating manual, this served as a security measure, — 
insuring future continuity of operations with the possibility 
of personnel change in a complex data milieu. 
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The serum bank inventory system was then redesigned to include 
all other human specimens (especially tissue and cell lines). 
It was further expanded to include a wide array of clinical, 
laboratory, and demographic information on specimen donors, 
parameters expected to be useful in the selection of specimens 
and in interpreting results of. virus laboratory testing. — 
Extensive documentation of the new and expanded system (PAC IT) 
was reproduced as an operating manual. While the compact 
computer systems therein will have greatest use in managing 
the Washington area specimen banks, they are designed to adapt 
to any institution contributing to the SVCP human resources. 
Compatibility of information codes and operating format . 
between SVCP Bethesda and cooperating institutions is an 
integral principle of PAC II. 


Wolf Research and Development has completed, in collaboration 
with SVCP personnel, the following work in repository 
subsystems: | 


1. University of Michigan. Management studies were conducted 
for operation of the serum bank at Simpson Memorial Institute. 
Systems were designed, personne] trained, and descriptive 


data on 26,000 human specimens added to the PAC serum bank 
inventory’. 


2. Naval Biomedical Research laboratory. Systems were 
studied, data forms prepared, end a proposal for automation 


of the cell culture repository submitted. 


3. M. D. Anderson Hospital. Conversion of the data concerning 
the specimen repository to the new PAC II central inventory 
format is underway. : 


Significance to Biomedical Research and the Program of the 
nstitute: e necessary expansion of the inventory of. 
viruses, sera, tissue cultures, human specimens, and other 
materials used in cancer research makes it vital that close 
control be exercised over these resources. Computerization 
of the inventory will eventualiy make it possible for the 
Office of Resources and Logist:.cs to rapidly obtain information 
necessary to determine availability, location, quantity, etc. 
of all resources within its jurisdiction, thereby permitting 
rapid response to the needs of the program while avoiding 
resource excesses or shortages. 


Proposed Course: The contractur will extend and refine the 
Central Inventory System. Efforts will include the imple- 
mentation of the Query capabil:.ty and the development of a 
program to select control spec:.mens matched to the character- 
istics of selected study specimens. Work on subsystems will 
include: addition of further data from M.D. Anderson to the 
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NCI data base; proposal and implementation of a system for 
Memorial Hospital (N.Y.}; addition of data on reagent. 
production from Huntingdon Research Labs.; and integration of 
the NBRL system into.the NCI system when funded. 

Date Contract Initiated: May 3,.1971 


Current Annual Level: $127,300 


f 
ed 





BLIOHAZARDS CONTROL AND CONTAINMENT SEGMENT 
Dr. Alfred Hellman, OASDVO, DCCP, Chairman 


Mr. William Emmett Barkley, OASDVO, DCCP, Vice 
Chairman 


THE DOW CHEMICAL COMPANY (PH 43-65-1045) 


Title: Research and Development of Biohazards 
. Containment Facilities 


Contractor's Project Directcr: Mr. Cyril B. Henke 


Project Officer (NCI): Mr. W. Emmett Barkley. 


Objectives: 


1. In collaboration with the NCI Office of Biohazards 
and Environmental Control, the contractor performs 
Biological Safety and Environmental Control surveys of 
SVCP contractor operations to evaluate laboratory 
practices, safety equipment and facilities and to 
assess the effect of contractor operations on 
laboratory safety and environmental quality. 


é 


2. The contractor assists the Office of Bilohazards 
and Environmental Control in the preparation and 
dissemmination of safety equipment specifications, 
facility design criteria, operations guidelines and 
safety procedures. The contractor also prepares 
engineering design drawings and specifications for 
containment systems required to meed specific program 
needs, 


3. The contractor operates a safety equipment 
certification program to assure safe operation of 
SVCP safety and containment equipment, 


4. The contractor assists the Office of Biohazards 

and Environmental Control in the review of plans and 
specifications for SVCP renovation and new facility 

construction projects. 


Major Findings: The contractor participated in ten 
biological safety and environmental control surveys 
and has developed significant recommendations to 
improve the environmental quality of SVCP laboratory 
“operations, . Survey follow=up activities helped to 
eliminate potential safety and environmental control 
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problems experienced by a few of the contractors 
surveyed. The following examples highlight these 
activities: (1) containment systema were designed 
to eliminate potential hazards associated with 
oncogenic virus production, (2) recommendations for 
improved safety operation of the K-Il centrifuge 
were developed, (3) recommendations for improving 
quality control practices of virus production 
activities were developed, (4) certification of 
in-use biological safety equipment was performed at 
the majority of survey sites. 


The contractor assisted NCI in the development of 
minimum standards for biological safety and 
environmental control. 


Significance to Biomedicai Research and the Program 

of the Institute: This contract contributes 
biological safety and environmental control expertise. 
to the SVCP. This expertise its used to improve the 
quality and safety of the cancer research laboratory 
environment. The contractor functions as an integral 
part of the NCI Office of Biohazards and Environmental 
Control. 


Proposed Course: The contractor will continue to 
provide technical assistance to the SVCP contractors _ 
on problems of environmental control, personnel 
safety and product protection. The contractor will 
participate on approximately twenty-five Biohazard 
Safety and Environmental Control surveys. Plans 

for expanding the contractor's engineering design 

and review support activities will be initiated this 
year. 


Date Contract Initiated: June 25, 1965 


Current Annual Level: $200,000 
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OHIO STATE UNIVERSITY (PH43-65-1001) 


Title: Biohazard Control and Containment in Oncogenic Virus Research 


Contractor's Project Director: [r. D. Yohn 


Project Officers (NCI): Dr. A. Kellman 
Dr. A. Kk. Fowler 


Objectives: The purpose of this research program is to elucidate 
the possible hazards to man and enimals from exposure. to oncogenic 
viruses and their infectious nucleic acids. In addition the 
possibility that animal hosts are able to respond immunologically 
to their homologous oncornaviral antigens is being investigated and 
efficacy of various vaccine prepzrations is being tested. 


Major Findings: All the virus perenteral and aerosol experiments 
have been completed. Three of eight groups of animals exposed to 
infectious nucleic acid remain it. experiment. These include: 

137 Swiss mice injected subcutaneously, 102 newborn and 102 
thymectomized weanling mice expored by the aerosol route, and 19 
newborn and 82 weanling thymectorized PD, hamsters also exposed 

to an aerosol of infectious nucleic acid. All the remaining 
animals have been necropsied, gross lesions examined histologically, 
and terminal sera from the last ¢roups are currently being tested 
by immunofluorescence for the presence of S$V,9 T~antibody. In the 
parenteral studies we have demonstrated. that infectious SV4o DNa 
prepared from our semi-purified virus is oncogenic and that the 
subcutaneous route is more sensitive than the intracerebral | route 
for challenge with either virus or nucleic acid. ‘There were, 
however, fewer tumors in animals injected with infectious 
nucleic acid than those receiving; whole virus. No tumors have 
appeared in the mice injected with SV40 infectious nucleic acid. 
No new tumors have developed in ihe aerosolized hamsters and mice. 


In general, all the groups of hatisters and mice show.evidence of 
infection by the presence of SV4i) specific antibody. >The control 
hamsters and mice are negative. All the tumor bearing animals in 
the parenterally injected groups as well as some non~tumor bearing 
animals have T~antibody. 


Feline Leukemic Horizontal Transmission: 


i. intranasal transmission - The experiments demonstrating that 
feline leukemia is transmissible by a single intranasal 
inoculation of neonatal kittens are completed. One of 4 
gnotobiotic kittens inoculated intranasally with FeLV in a 
final experiment to corroboxate previous data has died of 
lymphosarcoma at 397 days oi; age. The remaining 3 cats are 
alive and free of clinical disease at 45 days of age. 
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Feline Virus Vaccine: 


i. 


- 


Immune reactivity of cats - This portion of the study, the 
definition of’ the immune response of the normal cat and cats . 
with feline leukemia, was begun under the concept that the 
understanding of the pathogenetic mechanisms in feline 
leukemia, including response to an-.inactivated virus vaccine, 
would be aided by such knowledge. -The objectives included 
identification, separation and purification of the 
immunoglobulin classes of the cat and quantitation of these 
classes in normal and leukemic cats of various ages. Also, 
humoral and cellular immune response would be evaluated 
following injection of sheep red blood cells (rbc) and 
application ‘of allogenic skin grafts respectively to test 
for possible immunodepression in the leukemic cat. Finally, 
kidneys were to be, evaluated by immunofluorescence for 


deposition of feline globulins suggesting immune complex 
deposition. 


IgG has been isolated from cat antiserum to sheep rbc. 


IgM separation has been accomplished using preparative 
ultracentrifugation and molecular sieve chromatography, 
Pools of saliva and tears from several cats stimulated 
with pilocarpine have beem collected and concentrated 
for Tg Bepatericn and puntetest ton. 


Préleukemic’ disease and immunosuppression = This investigation 


was designed to determine the sequential histologic alterations 


in lymphoid tissues, and bone marrow of preleukemic cats and to 
correlate these data with alterations in cell-mediated | 
immunity., Twenty specific ~ pathogen-free (SPF) cats have been 
inoculated with feline leukemia virus. All cats inoculated 
with this viral stock can be expected to develop lymphosarcoma 
by 120 days: of age. Twenty uninoculated control: SPF cats 

serve as. age-matched controls for the study. Striking thymic 
atrophy is manifest. at 5 weeks of age at which time the. mean 
thymus. weight of preleukemic cats is 18% of control. Atrophy 
of the thymus is associated with a marked deficiency in cell- 
mediated. immunity. FeLV-infected cats evaluated thus far 

(from 5 to 11 weeks of age). have significantly impaired 
capacity to reject cutaneous allografts from the same donor. 
Allograft aoe is still incomplete at 21 days post 
graetine: 


The onset of lymphosarcoma oceurs at 8 to 10 weeks of age and 
is manifest by appearance of significant numbers of immature 
lymphoid cells in the bone marrow and by mesenteric 
lymphadenopathy. Large lymphoid cells accumulate initiatly 
in the deep cortex and proximal Ree sinuses of the 
mesenteric Lym Bog enOp anys : 
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Data collected to date support th: working hypotheses that 
1) thymic atrophy and impaired ceil-mediated immmity _ 
precede the onset of feline lymphosarcoma and 2) lymphosarcoma 
cells may originate in the bone marrow where. they can be 
detected at or before the onset of the characteristic lesions 

. of lymphosarcoma in lymphoid tissues. These manifestations may 
prove to be important early signs of the disease. They may 
permit a rapid preliminary diagnosis, therefore accellerating 
the evaluation of treatments such as vaccination, etc. 


3. Vaccine development and evaluatioa - Objectives and 
experimental outline-killed virus vaccines prepared against 


the feline leukemia and sarcoma viruses are being analysed 

to determine their effectiveness as a means to prevent 
neoplastic disease in experimentally challenged cats. Results 
of this study may yield information concerning the feasibility 
and possible use of oncogenic virus vaccines in other species 
including man. 


Evaluation of vaccine effectiveness is being determined in 
vivo by challenge with oncogenic sarcoma virus preparations 
and in vitro by neutralization of observed feline sarcoma 
virus cytopathic effects.. 


Significance to Biomedical Research and the Program of the Institute: 


Knowledge as to the hazard associated with-virus and infectious 
nucleic acid transmission and crossing of species barriers is very 
important in the evaluation of risk where working with tumor virus 
and their nucleic acids. The development of a proto-type vaccine: 
(feline) against a tumor virus in a random bred animal population | 
will permit one to assess the feasibility of using such prophylactic 
measures in the control of human malignancy that possibly is induced 
by virus. The rather high natural incidence of such an etiologically 
associated disease in the cat makes this a very excellent model, 
which may be used as a human simulant. Control of this disease -in 
the feline would suggest that it is feasible to accomplish this in 
man if a human tumor virus of sufficient range were found. Methods 
of extracting, processing and utilizing antigens from such viruses, 
which could be certified to be free from any genetically 
transmittable information would be a significant and very important 
step in permitting the licensing of such a future vaccine. 


Proposed Course: In order to develop a model system to study the 
susceptibility of a host to concurrent infection and cross infection, 
the cat model is being developed. We plan to study this animal 

as one would humans on chemotherapy, in order to determine his 
capacity for antibody synthesis, response to chemotherapy, 
enhancement of malignancy by immunosuppression and look at the 
significance of hormonal imbalance in the development of malignancy. 
Both cellular and humoral immunologic responses will be investigated. 
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Date Contract Initiated: June 22, 1965 


Current Annual Level: ©-$257,570 
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‘NAVAL BIGLOGICAL LABORATORY (FS-57) 


\ 


Title: Studies of Environmental and Physiological Factors 
Influencing Virus~Host with Interaction 





Contractor's Project Directors: Dr. R. L. Dimmick 
Mi. M. A. Chatigny 


Projece Officers: Dr. A. Hellmar. 
, Dr. A. K. Fowler 


Mr. W. E. Bartley 


Objectives: This contract has three objectives, they are: 


1. Virus Laboratory hazards evaluation. The objective of this 
section of the proposal is tio evaluate the extent of possible 
hazards involved in biochem:.cal and biophysical procedures 
used in virus-tissue culture laboratories. , 


2. Studies on environmental ef‘iects on physical and biological 
characteristics of viral aerosols. The objective of this 
section of the proposal is to provide survivai data of both 
"model" and oncogenic viruses as relared to environmental 
parameters (e.g. temperatur:, RH, RH changes, and trace 
chemicals ~ decontaminants) for use in Section 1, and to 
evaluate the importance of end-spectrum (0.1 to 0.5 mp) 
(5 to 15 mp) particles on v..rus-host interaction considering 
both the hazard to humans and animals and the potential for 
eross contamination. : 

3. Host-virus interactions. The objective of this section is 
to evaluate the effect of selected stress situations (physiological 
as by hormonal imbalance, immunological as by concurrent infection 
or biochemical, as by exposure to injurious chemical vapors of 
aerosols) on induction of viral disease or cancer in situ, and 
to evaluate the role airborne particle size might play in. such 
interactions. = 


Major Findings: 


1, Virus laboratory hazards eviluation. Preliminary data shows that 
use of tracers other than a:tual oncogenic virus will yield 
information equivalent to virus-data, and that use of such tracers 
will increase productivity. 


We have completed our test of a "Branson" sonic oscillator. Results 
substantiate the concept thit a physical tracer can be effective. 


Initial tests have been mad: with an angle head centrifuge rotor, 
at 0 to 5000 rpm. The reguiar seal was intact and the rotor was 
filled with a suspension containing 108 bacteria/ml. The output 
was greater than 2.4 x 103/:t3/min, but there were no particles 
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collected by an Andersen sampler in-the 1 p» size range; che 
majority were 8 yn» or larger. We are using this rotor to simulate 
the possible function of the zonal while we establish appropriate 


sampling techniques. ~~ 


2. Studies on environmencal effects on physical and biological 
characteristics of viral aerosols. Stability of the simian virus 
SV-40 has been tested at 7 values from 5 to 90% relative humidity 
(RH) and at 70°F and 90°F. At 70°F there was practically no loss 
in viability; at 90°F, in the range of 45 to 60% RH less than 
0.1% remained viable after 60 minutes. 


3.  Host-virus interactions. Using tritium labeled estradiol, we have 
shown in a preliminary experiment that the respiratory dosage of 
estradiol calculated by atomizer output, air flow rate, and 
Guyton's formula (breathing rate for mice = 1.25 ml/gm/min) 

telded a substantially correct value. 


: tah _. Activity i g re 
The effective dilution ratio crave = a iun was 12.6 x 1075, 
Activity/ml in atomizer 


The calculated dosage was 4.2 x 1078 gms/mouse; the value calculated 
by the ratio was 4.7 x 107-8 gms/mouse. This dosage caused an © 
increase in weight of the uterus of ovarectomized mice, acted as a 
group. specific antigen activator, and was not transmitted to 
cagemates. , 


Significance to Biomedical Research and the Program of the Institute: 


An understanding of the survival and clearance rate for virus aerosol 
will allow the-develcpment of a rational and hopefully less expensive 
means for control of cross infection. Similarly. development of 
mathematical models will permit the more precise evaluation of 
facilities, on the basis of risk. Transmission of chemicals that are | 
found in the environment, which have been demonstrated by Hellman and 
Fowler to induce activation of tumor virogenic markers (g.s. and reverse 
transcriptase), make an understanding for their potential to activate 
such markers by the respiratory route very important in the evaluation 
of risk either as a primary or co~inducing factor. 


Proposed Course: We are currently evaluating the output of blendors 
using fluorescein dye. The aerosolized dye is collected in AGI 
impingers and measured: spectrophotometrically. Additional equipment 
or techniques to be tested are: 


I Centrifuge 

2. Culture shaker 

3. Mechanical mixer 

4 Dropping liquid on surface 
5. Mixing with a pipette 
6. Dropping a flask 


“eta. 


























In instances where aerosol output is t»o dilute to measure by 
fluorescein output, we will employ the NBRL microaerofluorometer, 
supplemented by biological tracers. 


At presenc, test units are being held in the smallest possible space 
to ensure maximal collection efficiency. We intend to test a Limited 
number of the above in a large volume (room) where ventilation and 
gross air: patterns can be reasonable controlled. 


We are concerned that our present nomograph is toc complex for 
convenient use. We must, however, ensire that the range of each 
variable includes all possible operating conditions. We will 
investigate the question of whether, i1 a given case, the assumption 
of a uniform concentration in a room compared to the assumption of 
limited spaces with -unequal concentrations will yield exposures. that 
are equivalent within desired limits of accuracy. 


A thermal precipitator is being constricted. It will be used to 
collect particles in the sub-micron raage. 


Date Contract Initiated: March 1, 1971 


Current Annual Level: $100,000 
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SOUTHWEST FOUNDATION FOR RESEARCH AND EDUCATION (NIH-71-2348) 


N 


Title: Study of Latent Virus Infection and Transmission 
Contractor's Project Director: Dr. S. S. Kalter 
Project Officer (NCI): Dr. Alfred Hellman 


Objectives: It is the purpose of this contract to study various 
aspects of the role of latent virus infections of laboratory 
animals and cultures of their organs as a source of contamination 
of experimental materials, laboratory personnel and vaccines. As- 
a part of these studies the rate of inactivation of virus 
infectivity and oncogenicity by heat and ultraviolet light will be 
determined for several viruses in the extra- and intracellular 
state. The viruses selected for study are of interest because of 
their demonstrated oncogenic potential, ability to maintain a 
persistent, inapparent infection of cell cultures and the physical 
state of their genome. , , 


The possible transmission of cancer by inhalation of tumor cells 
will be studied in mice and hamsters by inoculation via the 
intranasal route with tumor céll suspensions and’ aerosols. 


The role of antiserum in establishing persistent infections will 
be studied. , 


Major Findings: Studies on the intracellular inactivation of H. 
hominis types 1 and 2 at 4°C, RT, 37° and 56° have continued. 
During the last report period intracellular (Vero) virus had 
persisted at 4° for 16 days. This experiment was continued 

to 42 days with little, or no, drop in titer for either virus. — 
Data collected on thermal and U.V. inactivation of HSV 1 and 2 
indicated intracellular virus was inactivated thermally more 
slowly than extracellular virus, but U.V. inactivation occurs 


‘about the same rate in both states. Emperical observations 


oni 


suggest cell clumping, pH, medium composition and cell type are 
factors which influence reproducibility of results from sample 

and laboratory to laboratory. U.V. irradiated HSV 1 and 2 with 
infectivity destroyed have been inoculated into hamster embryo 
monolayers in a preliminary attempt to induce cellular transformation. 
After 7 weeks no changes have been noted. C3H mouse tumor being 
carried by inoculation of the tumor cell suspension into the leg > 
muscle of C3H mice has been studied for its ability to induce tumors 
by the intranasal route. A suspension of 106, 105 and 104 cells 

per 0.02 ml was prepared. Approximately 0.01 ml of this suspension | 
was inoculated into 2 week old C3H mice by dropping onto the 
external nares and allowing it to be inhaled. All mice became 

ill and died or were sacrificed in a moribund state by the end 


‘of 3 weeks. Lung material from these animals was inoculated 


intramuscularly into other C3H mice for passage and processed 
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for histopathology. Tumors were not grcossly obvious on the lungs. 
Histopathological observations are not completed. 


Y 


Four perinatal baboons were inoculatec with Feline Leukemia Virus 
(Rickard Strain) received from the Preject Officer by way of Virgo 
Reagents. No disease was noted in any of these animals and they 
were subsequently challenged with Tween 80 - Ether treated Feline 
Leukemia Virus antigen by the subcutareous and intramuscular route. 
No viral antibodies have been detectec in sera from these animals, 


Significance to Biomedical Research ard the Program of the Institute: 


An understanding cf whether latent virus is present in certain animal 
cell cultures permits one to evaluate the feasibility utilizing such 
a culture for propogation of virus for the development of vaccines. 
Similarly an understanding of how to make latent virus express itself 
will shed light into the whole questicn of transmission of .genetic 
information and what factors stimulate the packaging of such 
information into whole virus. A knowledge of the physical factors 
necessary for activation and inactivat.ion of tumor virus will provide 
a@ more rational approach to investigator protection. 


Proposed Course: More detailed studies of the HSV 1 and 2 U.V. 
inactivation are planned to determine the influence of cell culture 
and state cf intracellular virus on rate of inactivation. Thermal 
inactivation studies will be completec:. Feline tissue explants will 
be started to determine latent virus :n SPF cats. Respiratory 
inoculation with C3H tumor cells and virus particles will be studied 
in more detail. A collaborative effort using primates and endocrine 
activation of tumor virus expression :.s being initiated as yet 
another method for detection of non-expressed virus information. 


Date Contract Initiated: Jume 3, 197°. 


Current Annual Level: $57,400 


246 











UNIVERSITY OF MINNESOTA (NIH-NCI-~72-2066) 


Title: Development ..of Short Courses on the. 
Principles of Bischazard and Injury 
Control for the Biomedical Laboratory 


Contractor's Project Director: Prof. G.S. Michaelsen 


Project Officer (NCI): Mr. W. Emmett Barkley 
Objectives: 


1. The University of Minnesota is responsible for 
the development of short courses on contamination 
control, biological, chemical and physical safety 
for biomedical laboratory personnel. Detailed 
training manuals, including lecture notes, 
literature references, tables, figures and 
laboratory exercises are to be prepared. 


2. Four courses are to be presented annually to 


scientific personnel engaged in oncogenic virus 
research. 


Major Findings: A course schedule, including 
approximately 18 topics and 3 laboratory sessions, 
has been developed. Lecturers for these topics 
have been selected. 


The first course is scheduled for June 12-16, 
1972 at the University of Minnesota. The 
remaining three course presentations will occur 
during the second half of the contract year. The 
course dates and location for the remaining three 
presentations have been selected and confirmed. 


Significance to Biomedical Research and the Presram 
ef the Institute: This contract will provide an 


opportunity to scientific investigators and laboratory 
technicians engaged in cancer virus research to learn 
the fundamentals of laboratory safety and environmental 
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control including the correct usage of biclogical 
safety hoods, the adequacy of pretective clothing 
and other personal protective devices, the role 
of disinfection and sterilization techniques and 
the principles of biological, physical, chemical 
and radiological hazard control. 


In addition, course materials developed under this 
contract will be made available to the safety 
office of the Center for Disease Control, Atlanta, 
Georgia and to other appropriate safety groups in 
the biomedical community. These materialise will 
make it possible for safety organizations to 
provide excellent safety training opportunities 
for all biomedical research personnel. 


Proposed Course: The contract was initiated in. - 
December, 1971. The proposed course is to'present 
four courses during the contract year to investiga- 
tors and senior technicians in the SVCP. Two 
courses will be presented in Minneapolis and two 

at other locations corresponding to high density ~ 
SVCP contract areas. 


Date Contract Initiated. December 10, 1971 


Current Annual Level: $105,000 
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THE UNIVERSITY OF TEXAS SOUTHWESTERN MEDICAL SCHOOL AT DALLAS (NIH~71-2135) 


Title: Biohazards Information Gathering Center: Surveillance of 
Laboratory-Acquired Infections and Accidents 


Contractor's Project Director: Dr. S. Edward Sulkin 


Project Officer (NCI): Dr. Alfred Hellman 


_ Objectives: (1) To gather information concerning laboratory-acquired 


infections and accidents by the use of questionnaires and personal 
contact; (2) to make available information concerning the hazards of 
working with infectious agents; (3) to assemble information concerning 
techniques and equipment which would tend to minimize this hazard and 
(4) to prepare a continually updated guide for dealing with various 
aspects of this problem. ; 


Major Findings: No progress as yet under this contract, contractor 
has had difficulty in getting program initiated. 


Significance to Biomedical Research and the Program of the Institute: 
By becoming aware of the problem, as defined by past experience, it 
is hoped that work with newer agents, particularly oncogenic viruses, 
can proceed with.a greater chance of protecting the safety of 
personnel involved. 


' Proposed Course: This laboratory will continue to serve as a clearing 


house for cases of laboratory-acquired infections and to encourage 
investigatots to report instances of infections acquired in the. 
laboratory. A follow-up of a questionnaire submitted over 10 years 
ago will be circularized to those working with oncogenic agents. 


Date Contract Initiated: May 10, 1971 


Current Annual Level: $12,026 


SOLID TUMOR VIRUS PROGRAM SEGMENT 


Dr. Robert J. Huebner, VCE, DCCP, Chairman 
Dr. James T. Duff, VCB, DCCP, Vice Chairman 


CALIFORNIA STATE DEPARTMENT OF PIUBLIC HEALTH 
(PH43-NIH-NCI-E-6 8-997) 


Title: “Role of Oncogenic Viruse:s in the Céusation of Cancer 
in Man and his Domestic .\nimals 


Contractor's Project Director: ir. Edwin H. Lennette 


Project Officer (NCI): Dr. James T. Duff 


Objectives: To apply the newer <nowledge of the nature of 
RNA viruses to the study of neoplasms of animals and man. 


Major Findings: (1) viral genom? rescue experiments: Several 
approaches are being explored in attempts to rescue 

infectious Type C viruses from nonviral producing cell lines 
which have been established in tais laboratory from tumors 

of cats, dogs, and humans. Thes2 include treatment of the 
Cultures with mitomycin C, BrdU, IdU, x-irradiation, 
super-infection with infectious lfype C viruses, co-cultivation 
with normal "susceptible" cells, or combinations of these 
procedures. To date the results of these experiments have 
been negative. . (2) Experiments with anti-thymocyte serum 
(ATS) treated mice: “ATS treated Swiss mice have produced 
recognizable. adenocarcinomatous structures when minced 

tumor preparations from two of four human colon carcinomas 
were transplanted within two days after surgery. No tumors 
when third passage in vitro cultured cells from the same 
tumors were used in the ATS treated mice. C457/Leaden mice 
have been bred and have proven susceptible to HeLa cell 


tumor formation when treated with ATS. (3) Primate tumor 
induction experiments (in collaboration with Dr. Melnick at 
Baylor University): Baboon téstis célis have been transformed 
in Vitro by both the ST and GA strains of feline sarcoma 

virus (F FeSv). Following transformation by either virus, 


the cells became sarcomagenic for ATS treated mice. These 
cells have been injected into the original cell donor baboons, 
and the animals are under observation for tumor development 
and anti-FeSV antibody producticn. (4) Feline gs-1 antigen 
studies: Feline gs-l antigen purified by electro—-focusing 
was inoculated into two guinea rigs to produce antiserum. 
Both guinea pigs responded with high CF titers and also 
showed only one precipitin line in immunodiffusion tests 
using crude ether-treated FeLV as antigen. Low titered 
reactions against normal cat cell antigen and fetal bovine 
serum were removed by absorbing with normal cat cells grown 
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in cell culture and by utilizing insclubilized fetal bovine 
serum which had been cross~linked with glutaraldehyde as an 
immunoabsorbent. (5)- ‘Indirect fluorescent antibody studies: 
Preliminary work has begun on attempts to localize feline 
gs-1 antigen in cells utilizing the indirect fluorescent 
antibody technique. The cells first used were both dog and 
cat celi lines, which were chronically infected with FeLV 
and their uninfected counterpart as controls: In every case | 
tested, so far, both® guinea pig sera described above showed / | 
bright specific ‘staining . in the cytoplasm of only the cells 7 
“infected with the virus, the uninfected controls remaining 
- Megative. (6) Virus in RD 114 cell line: The indirect . ‘ | 
ferritin-labeled anti ody téchniqué was ‘applied to RD 114° 
cells to determine if the virus in RD 114 cells shared a 
common surface antigen with the feline leukemia-sarcoma 
viruses. The application of: XD25M serum (antibodies to 
feline. leukemia-sarcoma virus: antigens) ‘yr@sulted in- ferritin- 
tagging of the viral~ particles in the feline leukemia virus - 
infected RD cell lines but did not show tagging of the 
viral particles in. the RD 114 ceil lines. - (7) Type Cc virus: 
on erythrocytes: The sequence of events in the dée¥elopment 
of feline. Type C virus on the plasma membrane of érythrécytes 
has been elucidated in electron micrographs. Particles ~ 
were observed in various stages of. development, indicating 
that an erythrocyte can retain the necessary information  - 
for viral replication. (8) Feline syne tium-forming virus 
studies: Experiments have been completed on the, grow’ Sf. 
feline syncytium-forming virus. New infectious virus is 
peocuce?. by 20 hours eran infection | (PT) while w virus _ 
urs a Tuoresdént 
antibody technique.” Syncytium . Teaea ‘forming ‘between 12 and 
14 hours PI. (9) Focus-forming assay of ‘feline . ‘Sarcoma virus’ 




















of FSV can be “Grown “and. “assayed” on cultures. OFA “Hormal - 
beagle embryo cell WBE3). The most sensitive titrations 
have been obtained on cells between the 30th“and 50th 
passages. The FSV pools produced . contain an excess of 
nontransftorming’ (helper) virus as was shown in cékl’cultures 
inoculated with’ Virus. dilutions pees —— focus~forming 
endpoint meee Lom "Ye : : : 


Significance ee Bioiliedical: Redéarch alld the: pyééean of the 
Institute: These studies aré a part’of a‘ comprehénsive. 
field program on the etiology of.cancer in man and his 
domestic animals being carried owt as a collaborative effort 
between the California State. Department of Public’ Health 
(NIH-NCI-E-69-87):, the’ University of California (Naval 
Biomedical Research Laboratories, PH43-NIH-NCI+E- 63- 13) , the 
University of Southern California and’ Los: Angeles Children's 
Hospital (PH43-NIH-NCI-E-68-1030), Stanford University 
(NIH~NCI-E-69-2053), and other contract programs, including 














in-house projects under VCB. To a large extent, the success 
of these programs depends on the acquisition of fresh 

human and animal (pet) cancer Materials, cell lines derived 
from them, and sera from persons associated with pets-with 
cancer. This group has responsibility . for. developing . 
diagnostic techniques for feline Type C Viruses and applying 
them in studies of the natural history of the cat virus 

for the purpose of applying what is learned to the natural. 
‘history and etiology of human cancer, A major new 

objective will be to carry out fluorescent antibody ‘studies — 
of human tumor cells to study the possible interactions 

of human tumors with, the RD 114 virus... Also, the’ 
development of methods of. replicating human tumor cells» 

in animals and of detecting Type C virus. expression in them. 


Proposed Course: (1). Continue to obtain cats and dogs” : 

with Malignancies from local veterinarians in order to study 
their immunological. ‘relationship. (2) Continue to establish 
cell cultures from human tumors to study” their. tumorigenicity 
in ATS treated mice for the purpose of (a) verifying that 
they are tumor cell lines instead of the usual fibroblasts _ 
and (b). trying:-to "switch-on" human Type C virus by in vivo 
passage similar to the switch-on which occurred in RD cells 

on passage through a cat. 


Date Contract ie eae aude 24, oe 


Current Contract Level: . $227,715. 





CALIFORNIA STATE DEPARTMENT OF PUBLIC. HEALTH (NIH-NCI-E-69-87) 


Title: Human- feline. Cancer Household Study _ 


Eee 


Contractor's tec eee Director: “aye Robert. ‘geliieider 





Project Officer (NCI): . Dr. James £; Duff 


Objectives: . To determine if a significant etiological 
association exists: between human and .feline cancer using. 
a retrospective study of households in which a malignant 
cancer has been diagnosed in a cat, and concurrently to 
look for and.test the’ significance of apparent hord zontal 
transmission of lymphoma virus from cat to cat. 


Major Findings:. The field and ‘coding - phases. Of the Animal 
Population Survey for Alameda and Contra-Costa Counties - 
have been completed. Of 31,165 valid households, 26,940, 

or 86.4%, were interviewed. Initial estimates indicate. dog 
and cat- population of approximately 250,000. and 200,000, 
respectively, in the two counties A tittle over 40% of 

all households own either a dog Or a cat lor both, ‘The human 
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population of the area is approximately 1,500,000. 


No evidence for. transmission. Of feline oncogenic agents to 
Man or dogs was found, and data collected on 221 feline 
malignant lymphoma.cases and. matched. control cats did not. 
support the - concept . that. horizontal transmission of. 
infectious FeLV from cat’ to cat is. an. important mode of 
transmission. » However, this, would. “not. exclude | 

(a) occasional horizontal transmission and (b) transmission 
of infectious cat prmbhons virus. in. cats Se eeely 





Institute:. “The Animal Neseisar "Registry ne 

California State Department of Public Health has. bean | 
functioning ‘since ‘July, | ‘1963. All cases are histopathologically 
confirmed and information is. kept about the animal and the 
owner. This epidemiological study, is important. for determin~ |: 
sarcoma viruses on) huinan, cancer ‘and ‘the importance of. 
horizontal spread OL ‘virus from cat to cat and- ‘€rom cat “6. ; 
dog in maintaining ‘the: natural history of the feline viruses. 


Pro osed Coursé: . ‘The epidemiological survey will’ ‘continue 
EG: COMP LST OM ee eee alec tee & Tee doe ea ee 
Date Contract Initiated: June 19, 1969 | 


Current contract 2 Level: ASOD et de 





CALIFORNIA’ ‘SCHOOL OF MEDICINE, UNIVERSITY OF _Gita-ner- —-E- 5-71-2147), 


Title: RNA Directed DNA Polymerase. and the Replicakion.. of 
Rous | Sarcoma Virus © 





Contractor’ = Project Directoré: Dr. a. Michael’ ‘@ishop 
RD RNS RETO DBE ag 2 2 “Or. Warren Levinson 
a Dr. ‘Leon Levintow 


Project officer wer) ¢ Dr “Bernard Balhor 


Ob5 ectives: eonduct investigations on the moleaitan biology 
of the avian ahd’ other RNA tumor viruses, particularly 
(a) the virion-associated DNA polymerase and-(b) the virus— wet 
specific DNA: cand RNA in “normal” and ‘transformed: cells. Hae APES 





Major Findings? | (1)- ‘Purified preparations ‘of Rous sarcoma 


Virus have been found: to contain | small amounts: of double~— 


. stranded DNA; this DNA cannot’ be hybridized ‘to viral RNA, 


but. will reanneal completely with the DNA of avian cells. 
It thus appears to be derived from the DNA of the avian host 
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“Siasugees,” 


cell and is probably devoid of eny function in the ceca 
cycle of the virus. 


(2) Improved assays for virus-specific DNA and RNA in normal 
and infected cells have been developed. ' Both assays 
.utilize the exceptional senstivity and specificity of 

single strand-specific nucleases from Neurospora crassa _ 

and Aspergillus oryzae. (a) The amount of virus-specific 

DNA present in ceils 1S independent of the presence or absence 
of viral gs antigen, independent of infection with and. 
transformation by oncornavirus,. and ‘independent of autosomal 
dominant traits determining a high incidence of virus- 
associated mammary Carcinoma. For example, there was no 
genotypic difference. detectable in’ the amount of MTV-specific 
‘DNA between the GR (high incidence of MTV and mammary. cancer) 
strain and the C57BL/6 (low incidence) strain. This suggests 
that the inherited difference between the two strains resides 
in regulatory genes which govern the expression of viral 
information. Also, there were a similar number of multiple 
DNA copies of aviah tumor virus genes found in normal or 
transformed chicken cells. These results suggest that. ail 
chicken cells contain a considerable amount of avian tumor 
virus genetic information and that the information may then 

be expressed in response to various factors such as. inheritance | 
of regulatory genes or stimulation-by physical, chemical, 

or biological agents. (b) Virus-specific RNA has been detected 
in the nucleus and cytoplasm of infected cells, and the size 
of this RNA has been determined. Virus- specific: messenger 

RNA has been isolated. A surprising finding is the presence 
of MTV ‘specific RNA in the normal lactating breast -of the . 
C57 (low incidence) mouse. It is now feasible to perform. 
detailed. studies on the kinetics, Shreno logy and nechanl am 

of Repetcartcs of viral RNA. : 


43) The reverse Svpnedhieeace of Rous sarcoma virus has been 
purified 1,000~fold (2-4 molecules/virion) and found to consist 
of a maximum of two polypeptides with molecular. weights , 
105,000 and 68,000. The purified enzyme closely resembles 

the polymerase activity of detergent-disrupted virions in both 
template response and nature of the DNA synthesized. The 
product DNA is small, and much of it is preferentially 
transcribed from a limited portion of the viral genome. 


(4) DNA synthesis by the enzyme with 70S RNA as template 

is initiated on the 3! terminus DE a. polyribonucleotide. 
This primer molecule has. been isolated and provisionally 
identified as 4S RNA known to be hydrogen-bonded to 70S RNA. 
Among the DNA polymerases tested, only oncornavirus. reverse 
transcriptase is capable of extersively transcribing natural: 
RNA templates in the absence of exogenous primer, 
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‘Significance to Biomedical Research and the Program of the 
oneaieainesk ameter meer tees Uneeiaiaaibaadeites cman metseneeeiamemmmens Whenemmteter memanamentiasmeamnmnteted 





Institute: These studies. are providing an important 

insight into the mechanism by which RNA tumor viruses bring 

about malignant transformation,. and perhaps will lead ‘to 

significant advances in the understanding of: the causation 

and control of human neoplastic disease. The contractor 

has made the important finding of no detectable difference 

in the amount of MIV-specific DNA between the GR (high 

incidence of MTV and breast cancer) and C57BL/6 ' (low 

incidence) strains of mice, as well as no detectable 

difference in the amount of avian tumor. virus. specific. 34, bP ee 

DNA in normal or transformed. chicken’ cells. This suggests = 9° - | Set 
that all cells may. contain. tumor viral information (viral. ate a 

oncogene hypothesis) and that cancer is caused. by the | “~~ 
"switch-on" of, the ubiquitously present oncogene. 


Proposed Course: The polymerase of RSV will. be purified to 
absolute homogeneity: and its precise polypeptide. . 
constitution determined, . the sequence of the. RNA primer 
molecule associated with 70S RNA will be studied in 
sufficient detail to permit definitive identification. 
Various oncornavirus RNA's will be used as template for RSV 
polymerase and examined for preferential transcription of . 
limited, homologous regions. .The -transeription of =o. 
heterologous natural RNA's ‘(e. Ter poliovirus) -.will- be 
studied with respect to extent of transcription, size and 


secondary structure of the transcripts and mechanism of. 


initiation. The mechanism(s) by which isatin B- -thiosemi- 
carbazone inactivates both the reverse transcriptasé and 
the infectivity of RSV will be examined in an effort to 
further implicate.-the enzyme “in the biological--attivity of. : 
the virus. Transcription of natural RNA's: (RSV, polio) 

by various ‘cellular DNA polymerases’ will be studied with ~ 
respect to primer’ “yequiirement, extent of transcription: and 
size and secondary ‘structure of the transcript,:-akl in’ . 
an effort<to “accumulate further evidence that viral reverse TES 
transcriptase is unique among: ‘all: ‘known DNA polymerases. ven 
The assay of virus- ‘spé¢ific DNA ‘in normal and. infected cells” 

will be extended-by means of a new ‘technique’™’to include 

sequences representative. of the entire viral-genome’.. Further 

evidence for: covalent integration - ‘of viral “DNA into host 

chromosome will “be sought. .The mechanism - by which the: 
expression of viral genetic information is controlled’ 

(repressed, ‘partially or completely)? in normal cells. will 

be studied, -principally: by. examining’ the relative'extent to. 

which viral DNA is transcribed in various normal’ <cells; sand ~ 

by seeking factors which might tnd Lucace that sere oe 





Date Contract Initiated: June 2, 1971 


Current Contract Level: $77,500 
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SCRIPPS ohne. AND RESEARCH FOUNDATION (NIH-NCI-E- dee pa2G4).. 
' Title: Immunologic study, "of RNA Tumor (Type C) Viruses 


Contractor's Project Directors: Dr. Frank J. Dixon 
er ee es se eg ae Dr. Ralph A. Reisfeld 
Dr. Richard A. Lerner 


Project Officer (NCT) : Dr. Robert J. Huebner. 


Objectives: Part 1.~ Dr. Frank Dixon: To develop and 
perform quanti itative, highly spe ecitic, automated: radioimmune 
assays for detection of ng amouats of gs and envelope” - 
antigens of the Type C viruses of mouse, cat, man, and 
others as specified, and for antibodies to these antigens. 


Part 2 - Dr. Ralph Reisfeld: To obtain soluble coat anti- 
gens of mammalian Type C viruses in highly purified form 

and in sufficient amounts to produce highly specific anti- — 
bodies against them. 


Part 3 - Dr. Richard Lerner: To study the nocehoaceic. and 
quantitative aspects of Cytoplasmic DNA synthesis etter 
infection with RNA. tumor viruses. ; 


Major Findings: This: is a new contract and major findings 
have not been reported. 


Significance -to Biomedical .Research and the Program of the 
Institute: The etiological association between Type. ee - 
Viruses and cancer has been firnly. established. in a- number 

of species, including chickens, mice, hamsters, rats, and 

cats. All three portdons of this project deal. with Type..c 
viruses. Dr. Dixon's and Dr. Reisfeld's parts are involved 

in developing reagents which can:-be used for large scale- 
screening to help confirm whether candidate human Type c_ 

viruses are, indeed, human and to document the.-incidence 

of these candidate human viral antigens. and antibodies in 

human cancer patients. This is an essential. part of- the — 
SVCP aim of determining the role of viruses in natural human .. 
cancer. Dr. Lerner's part of the proposal is important... 

in understanding. the mechanism of replication and. ‘transformation 
by RNA tumor viruses, with the ultimate objective of revers- . 
ing the onaogenic: -process atthe. cellular levels | 





Proposed Course: (see Objectives) 


rf 
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reentrant 


Date Contract Initiated: June 20,.1972 


Current Contract Level: $244,603 _ 


CALIFORNIA, UNIVERSITY. OF \F_(NIH-NCT~E~70- 2048) 

Title: Comparative Leukemia. and Sarcoma Viral Studies 
Contractor's eroject ee Lo K, Bustad a 
Project Officer . (NCI) : iD eee Huebner © 


Objectives: To further study the two simian Type C_ viruses 
(woolly monkey | sarcoma. and gibbon. lymphosarcoma): ‘which were 
first isolated ain this _ jaboratety + 


Major Findings: .. (1) Woolly Monkey. Fibrosarcoma (SSV).2.- 

(a) SSV-infected ‘bonnet monkey cells, cultivated: in roller 
bottles, are yielding significant. amounts of: SSV. virus. 
Several other cell.lines of: human,: bovine,: and. simian origin 
also support. SSV. replication,. (b) -Bovine. cells; infected: 
with woolly monkey sarcoma. virus. were inoculated into the 
autochthonous host at 10- to 14-day intervals as viable and 
freeze-thawed disrupted cells. Serum samples taken prior ~ 
to.inoculation and. 6 weeks later were tested for. antibody. 
against the woolly monkey. sarcoma. ‘virus by. immunodiffusion. 3 
A positive precipitin band. developed. with: a.serum. sample: 
taken 6 weeks post-inoculation, .. (cc). Radioimmune 
precipitation assays using. SSV replicated. ai. bovine: thimus 
cultures were positive for... bovine. anti-SSV antisera but 
negative for, bovine anti- FeSV. antisera,: indicating. that 
SSV-infected cultures are’ free. of FeSV_ antigens. and that: 


~ $SV and FeSV do not possess common envelope. antigens. . 


(d) Cellular. and. cell- ‘Free materials from. tissue. 8 od, 


were inoculated ‘subcutaneous ly into. two newborn cotton- -topped..- : 


marmosets. Nodules (7 to 13 mm diameter) : developed. at, the 
site of inoculation within 12 to 14 days. However, nodules 
regressed within 3 weeks. .One nodule detected ,28 days 

after inoculation reached 1 cm in diameter and has ‘remained 
that size for 4 months. Blood samples from each animal. 
have been examined monthly and no significant abnormalities : 
have been noted. All inoculated monkeys are being held for 
continued observation. 


(2) Gibbon Lymphosarcoma (SLV): (a) The cell line initiated 
from the gibbon tumor tissue remains the best producer of 
SLV, although bovine, African green monkey kidney (AGMK), 
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and human cell lines support low levels of SLV replication. 
(b) Transmission of the gibbon lymphosarcoma was tested in 
neonatal squirrel monkeys and pigs. Three of four newborn 
squirrel monkeys inoculated with gibbon lymphosarcoma tissue 
culture cells had a transient enlargement of the regional 
lymph node draining the site of inoculation. No signs of 
neoplasia have been observed during the 4 to 5 months follow- 
ing challenge; regular examination.of: blood samples” has. 
revealed no abnormalities. All monkeys remain under 
observation. Three of eight inoculated pigs. were . 
sacrificed 4 months after injection and found to have 
slightly enlarged mesenteric lymph nodes; histopathologic 
diagnosis was lymphoid: hyperplasia. No other lesions were 
detected. Surviving pigs have shown no signs of neoplasia : 
in the 7 to 9 months since inoculation and remain’‘under..- 
observation. 


Significance to Biomedical Research.and the Program of. the: 
Institute: The finding at this laboratory of two Type C 
viruses associated with tumors of different primate species 
is evidence that the higher animals, including man, are 
likely to be among the growing ‘number: GE speci s harboring - 
oncornaviruses. Since monkeys and man are’ -erosely-* ‘related 
phylogenetically, the proposed studies, which are ‘oriented 
toward characterization of the primate viruses and séeking | 
possible relation with human tumors, are of direct: relevance . 
in peteeia sing 3 aoe etiology OF huntan: cancer. 





Proposed Coursé: ‘(1) Chardctérine : ‘in Greates detail” “the 
molecular components of the woolly monkey fibrosa a 
gibbon lymphosarcoma’ viruses by analysis of» enzymes;"° °° 
structural proteins and*.nucleic acid. “(2)° Determine the 
in vitro and in vivo biological activities of: woolly monkey 
and” gibbon - lymphosarcoma viruses. ~ (3) Initiate Serologie: 
studies for thé detection Of antigenic: Components: in- 
spontaneous tumors of Simian and ‘human: origin that may be 
common to know -sitiian RNA: Type- Cc viruses. (4) Continue 
efforts to isolate oncogenic: agents from. spontaneous: cumors 
of primates “and. complete limited studies on canine systems. 
(5) Complete’ studies on: humoral antibody response = in cats 
to the leukemia~ sarcoma’ virus complex. - 






Date Contract Initiated: November: 16, 1969 


Current Contract. Level $550, 000° 
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EINSTEIN MEDICAL COLLEGE. (PH43-NIB-NCT-E~65-612) - 


Title: Genetic and Immunological Factors in Viral 
‘Leukemogentais: nee 
Contractor’ s Project. Difector: DE “Frank Lilly 


Project Officer ner): _Dr. Robert a: auebner 


Objectives: ‘To gain’ a -Bettier driderdtanding oe the known 
or suspected genetic. factors, ee oa oan ino ‘the s 
cancerous process. 


Major Findings: (1) Studies of two inbred backcross systems. 
show that within. linkage group II of the mouse, the gene 
order is: theta’ = tk’- a - Méd-l - Fy-2 5. where these five 
loci code for;,: “respectively,” an antigen on-> thymic 
lymphocytes, tail kink anomaly, dilute coat’color, — 

an enzyme. in the malic acid metabolism series, and 
susceptibility to Friend (and Rauscher). viruses. (2) AKR- 
mice show a high incidence of spontaneous ‘leukemia: at secuna 


‘8-11 months: of ‘age, whereas DBA/ 2° rand (AKR x: ‘DBA/2) “Fy mice 


show no leukemia at this age; however, when these mice 
received methyicholanthrene ‘paintings at 3 months; then 
(a) the leukemia in AKR micé-occtrred ‘Significantly earlier 
and (b} both DBA/2 and Fj mice showed a marked incidence 
of leukemia, but this occurred at a rate still slower than 


unpainted AKRs. The results indicate that spontaneous, 


leukemia in the AKR strain is recessive in this cross. 
However, the DBA/2 susceptibility to carcinogen-induced:. 
leukemia (and their resistance to carcinogen-induced 

skin tumors) is dominant in this same cross. (3) BALB/c 
and DBA/2 mice were previously net Known to differ ins (2:- 
their response to infection with F-B mouse leukemia virus; 
it is. now found. that’ 1-2 days after injeetion, - copious: virus, 
bands (in sucrose gradients) appear in thé sera ‘of: BALB/c 
mice, while there was little such virus in the ‘sera of 
identically treated: DBA/2 mice, ~ C3H mic& resemble Coe 
in this respect, and D2, R° mice resemble DBA/2 mice which 
shows that the Fv-1 locus is not the’ determinant of” this.. 
phenomenon. (4) This laboratory had previously reported _ 
that’ transplantation’ antigen 4+2,31° disappéars almost ~~ 
completely from spleen’ celis Of BALB/c'mice in the late 
Stages of the Friend virus disease It ds now noted that 
there appears. to ‘be a: gene present’: n’ some. strains: Of mice 
which represses the expression of: ‘this antigen’ on° Se 
erythrocytes (but which has no effect on the same antigen: 
on lymphocytes) of mice known to have the H-2.31 antigenic 
determinant. (5) In studies on the genetic factors 
involved in the immune response to the H-2.2 histocompatibility 
antigen, it appears that two genes are involved in this 








trait: one linked to H-2 itself (this gene is present 
in A mice) and the other at a locus independent of H=2 
(this gene is present in BALB/c mice). 


Significance to Biomedical Research and the Program of the 
Institute: One of the basic facts about tumor biology 

is that genetic mechanisms of the host exert strong control 
over the expression of oncogenicity. Dr. Lilly" S$ work ~ 
represents one of the few indepth studies being done. on | 
the genetics of susceptibility to viral oncogenesis.* The 
knowledge derived from. this study and the mouse. strains 

_ developed will have broad applications. both, to. the SVGP. 
REcerem and the general effort in virus-cancer problems. 


Proposed Course: Studies of: (1) The mechanism of: the 
H-2 Chistocompatibility genes). effects on. leukemogenesis. 
(2) The mechanism of the Fv-1 and Fv~2 (susceptibility to. 
Friend virus genes) effects on leukemogenesis (including ~~ 
determining if Rgv-2 is the same as Fv-l). (3) .Map Fyzl, 
is Fv-2 related to H-7 (histocompatibility gene).? : 

(4) “Abelson lymphosarcoma virus. (looking for the strain 
distribution of response, and if.the virus consists of a. 
helper plus a, defective pathogenic. component) . (5) Friend 
virus radio-labeled (in vivo), to examine the component 5 
parts of the virus and its alternate forms.of helper virus - 
(N-, B-,.or NB-tropic). (6) Immune response gene(s) for 
H-2.2, | ; 





Date Contract Initiated: May 13, 1965. 


‘Current Contract Level: $180,000 





FLOW LABORATORIES, INC, (NIH-NCI=B-7152097) 





Title: Studies “Of. Type Cc Viruses and Herpesviruses in. 
Relation to Oncogenic Potential. 


Contractor's project Director: Dr. Raymond Vv. Gilden 
Project Officer (NCI): Dr. Robert wy Huebner 


Objectives: To conduct immunological ena serological ‘studies. 
Of Oncogenic Type C RNA viruses and the herpes-like. viruses: 
associated with “neoplasia. Virus proteins and RNA are 
purified in quantity, their structure... analyzed, and cthe mages 
protein used to prepare mono-specific antisera. aoe 
immunological studies. He? 
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Major Findings: (1) Type C Viruses: (a) The major’ internal . 
ndidate _h 


virion antigen (gs-1) of the RD 114 virus» 





The isoelectric ‘point. is.9.1,. ‘thus clearly distinguishable 

\ from the Jhomologous protein of other mammalian Type C. 
viruses;. e.g,, cat, 8.3; mouse, .6. 73 hamster, 6.9; vat, 8.6... 
The purified protein was used to immunize guinea pigs. and 

the serum showed a high degree of specificity for RD 114 

in both complement-fixation and gel diffusion assays. af 
Highly sensitive radioimmunoassay inhibition . ‘tests further 
indicated the lack of cross-reaction between RD 114 .and 

FeLV, and also. indicated. qualitative: differences between _ 

the gs-3 determinant of RD 114 and the non-primate: Type Cc 
viruses. Gel diffusion tests with a polyvalent. goat anti- FeLV 
serum (courtesy of. Dr. Roger Wilsnack). also revealed two. 

other FeLVv specific ‘proteins in. FeLv. which. were. not found. 

in RD 114. . (b).. Successful. rescue ‘of . the MSV. 







fusion technique using.Séndai virus. The. rescued virus : 
produced clear. foci of ‘transformed cells selectively. on one. 
of six human’ ‘cell. strains tésted. (e)..The gibbon .and. woolly 
monkey T ge C_viruses vere found to, ossess the gsa3 










in 20 normal. and 2 iad Ae eae gurate 4) protein —— 
ng. Eadie atest were une eS 


ct 
jn fae 
ct 
@ 
a 
n 
= 
- 
obs 
a 
meu 
Oe 
mB 
aotes 
0. 
EH 
com 
130. 
O: 
“ch 
Be 
og. 
AD. 
coat 
“O 
aD 
Hh 
498 
Bt 
HF 
pe. 
N= 
QD. 
Put 
1 
fy 
Spat 
ae 
=O * 
fp 





pigs than icp tient~fixation. eeeg This fade Sauppores 

the earlier CF’ results. indicating: that animals a 
| immunologically tolérant ‘to their. species-~ specific gs. apkigen. 
(e) Uridine is’ the: 3: ‘hydrox. terminal of the 70S RNA Of. 
An estimate’ of. the molectilar 
Gelgne of Viral RNA ‘based ‘on. terminal ‘tritiation as. .72. 5 = 08. 
\ consistent with a four: subunit. ‘structure. | (£) Antibody. to. 
the reverse transcriptase. was obtained from rats bearing an - 
AKR_ virus induced lymphosarcoma. This. serum ‘specifically seg 
inhibited mamhalian.Type C enzyme. but not snake,. chicken, or. 
normal cell” polymerases.” JA serum ‘with a high degree. Or 3 
specificity. for inhibition. of the DNA, dependent. polymerase 
activity was obtained ‘by immunization with purified. feline. : 
| virus enzyme. This serum exhibited the same. species: — 
specificity as the tumored rat serum. (g) This contract 
has demonstrated and produced purified gs. antigens from 10 
ifterent animal..tumor:.viruses:.. .These nave been made~ 
available and. used for extensive natural history studies 
of Type C RNA tumor viruses in mice, hamsters, rats, and 
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cats. Additional similar reagents are being. produced for 
the candidate human RD 114 virus , the woolly monkey, and 
the gibbon: ape’ virus. es s 


(2) ensaey ruceed “fay befinitive evidence was providea 
for the persistence of EB virus in repressed state in virus) 
"negative" lymphoblastoid cells. Virus was induced from the 
negative’ Raji cell by first making the ceils resistant to 
BrdU and then removing the drug, Following drug removal, 
virus specific antigens and eventually complete virion 
appear in ~1% of cells. ‘The caicrier line P3HR-1, which © 
produces viral antigens but not particles when grown in’ 
BrdU. After removal of Brdu, a low percentage of cells are 
able to incorporate thymidine and combined immunofluorescent 
and audioradiographic’ studies saowed: that it is these cells 
that synthesize viral antigens. The: “drug tesistant cell 
lines offer a unique opportunity ‘to study the mechanism of 
virus derepression since only tdymidine kinase (TR) 
positive cells produce virus; thus,: the high background of. 
normal cell DNA synthesis. (99% of the cells)” is effectively 
screened out using thymidine or its analegues to -s' tudy~ the . 
nature of the DNA made after drug” ‘removal. (b). The immuno- 
ferritin. yarns has: been. used -oy eee antigens 
Lov Sone 





inimanofareieia tadhniqud; the specificity’. Of Sr hetevophiie 
positive. infectious mononucleosis séra for EB virus was 
localized in the yM fraction, | ‘in contrast to “normal”. human | 
sera where anti-EB. virus activity is “localized inthe 1G a 









role for EB virus or. 


fraction. This ‘supports. an etiolo a See 
niece tous mono ucleosis. Lee 


a serologically related’ virus ain 


Significance: to. Biomedical. ‘Rbigeareh anak. a 
Institute: TF 11s project is deeply involved ° {th th ee 
important probiem of determining whether viruses “récovered 

from tumors are’ oncogenic in man. ‘Since man’ will not. be. 

used as an experimental recipient,. “it is necessary ‘to. ‘gain 
proof cf oncogenicity by other méans including seroepidemiolog- 
ical surveys.for.virus, virus- antigen, and/or Specific: antibody. 
The contractor is ‘producing and “studying the virion antigens~ — 
of Type: Cc viruses. ‘and herpesviruses ‘associated with neoplasia. 
Mono-specific ~antisera are being produced to these antigens, | 
which are then used.for: Seroepidemiologic studies-car ‘ied out 
in a number of different laboratories; . theré-is-very ctive 
collaboration’ with the’ in+ house VCB program, and with many. 
other SVCP contractors (e.g., USC [PH43-NIH-NCI-E- 68- -1030], 











Microbiological Associates [NIH“NCI-E~70—2068], ‘Univ. of Calig. o 


Davis [NIH-NCI-E-70- -2048], Princeton [NIH-NCI-E- pA =2372),— 
and Pfizer [NIH-NCI~ -E- 70= ecenly. = 


Proposed Course:. (1) Large, ‘scate - ppbaucklon ‘of RD 114° virus 
and one other primate virus anc: preparation. from them. ‘ef 
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purified gs antigen, envelope antigens, and polymerase 
under rigid quality control. (2) Continued characterization 


of RD 114 virus including gs and envelope proteins. (3) Pro= 


duction of specific RD*114.gs° antiserum and beginning ‘Of. 
surveys of human. materials for RD 114 .gs antigen. 
,(4) Continued production and characterization of other gs 
proteins by amino acid sequence - analysis. (5). Purification 
of RD 114 virion, RNA. dependent DNA polymerase and production 
of specific antisera. (6). Search for specific non-virion - 
proteins in infected- and transformed cells. Ch Structure 
and terminal nucleotide sequence of viral RNA, and transformed 


“cell virus- specific RNA. (8). ‘Analysis of the sugar transport 


marker of sarcoma virus transformed cells. C2). Study of 
mechanism of EB virus: derepression in “lymphoblastoid cells. 
(10) Similar studies” with fi broblasts in which Type C's 

can be evoked. (11). “Investigations: Of: herpes. and Type c 
viruses using . immunoferritin, - a wino fluorescence and 

enzyme labeled techniques, involving a subcontract with 

Dr. Konrad Hsu at Columbia. University «. 






pate Contract Initiated: February 1, "asi 


Current Contract Level:. $2, 40, 000. 






ie 


THE JACKSON LABORATORY _tpnasewt 








Title: Natural “occurrence: oF RNA: Tumor Viruses (Genomes) 
and Ho t-Gene Control of ‘Their expressions” 





Céntractor's Project! Director: Dr, Hans Meier c 


Project officer (Net). ope Robert qe ‘Huebner 

Objectives: The ‘primary objective of this contraét is to 
achieve an understanding of the mechanisms. underlying the - 3 
genetic determination™ of susceptibility and resistance to 
cancer and the RNA’ tumor viruses. There is littl 
that the” expression’ ‘of: viral functions Ls in“farge part 
controlled by’ host. genes. The. Jackson: Laboratory is a 
unique source of highly inbred mouse strains... These are ~ 
used to define specific gene influences on Type ‘C RNA 
virus/genome/tumor expressions: under. natural conditions, 
and the influence Of) environmental ‘and other ° ‘factors ~ 
controls oi oneye ae and 













virus expressions. 


Major Findings: (a) Host genetic. rescue of murine Leukemia 
virus: © Complete - ‘infectious murine. (Seu: emia Virus has deen” 
recoveréd ‘by host geneere rescue in hybrids of two virus— -free 
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lines of mice. Two autosomal dominant genes are required 

for the presence of complete virus. (2) Host-gene control 

of Type C RNA tuiior virus: Genetic studies were aimed at 
elucidating the mechanism of~inheritance of the group-specific 
antigen of the murine leukemia virus. Two approaches’ 

have been used. First, a class:.cal Mendelian: hybridization 
experiment was performed, -utilixing mice of the: high- -leukemia 
AKR strain and the low-leukemia C57L strain, the first filial- 
(F1) generation hybrids, ‘the second filial- (FS) generation 
hybrids, and the backcross: generations of this cross. The 









-second approach used a number o% partially inbred lines’ 
. derived from the F generation of the same cross. ~ The results 


ef these studies démonstrated specific genetic regulation of 
expression of group-specific anicigen. _ Genes (M1v-12- ‘and » 
Mlv-2%) permissive to the expression of the antigen are 
(Miv-1> and Mlv-2 yo ay. ‘Chemical ‘Go-carcinogenesis: 
Experiments clearly indicate the. Ost-gene control of both 
tumorigenesis and expression of function of endogenous _ 

Type C RNA tumor viruses. They’ ‘lend support to the concept 
that cancer results from endogenous (host-genetic) or 
exogenous (acquired, carcinogen--induced) stimulation of an. 
inherited viral genome. (4) Recombinant inbred (RI): lines, 

a new approach in genetic analysis: Two unrelated inbred 
Strains are crossed and a number of inbred lines are - - 
developed from the F»5 generation by close inbreeding. The 
rationale for this procedure is that linked genes will tend 
to-become fixed in the same comsinations (parental) as.they _ 
entered the cross. Unilinked-geres are randomized in the -F> 
generation and.are therefore equally likely to be fixed in 
parental or recombinant phases. RI lines are. particularly 
useful for analysis of (a) segregation, (b) linkage, 

(c) gene functions, and (d) mutations. Other advantages 

are (e) tissue from different individuals within ~an RI 

line may be pooled, without introducing. genetic, heterogenicity, 
(f) genetic differences tend to be maximized due to the 
elimination of. heterozygotes, (yj) the recessive characteristics 
of both parental strains are expressed in’ RI° lines, (h). once 
RI lines are established,. the ‘time. delay required for.” 
production of. the segregating generations can be ‘avoided, 

(i) genetic associations, due to either pleiotropy or linkage, 
may be detected between traits expressed in utero and adult 
characteristics, male and female limited traits, and traits 
that require killing individuals at different stages or require 
different pretreatments,. and. (3) the Fy hybrid of the parental 
lines will accept tissue. or organ grafts from any of the RI 
lines. (5) Genetic relationship between aryl hydrocarbon 
hydroxylase inducibility and chemical Carcinogenesis: Inbred 
Strains ot mice show ditterential intlammatory reactivity 

and susceptibility to tumor induction following the topical 
application: OF: polycyclic hydrocarbons. Strains also differ 
in the extent. to which aryl hydrocarbon hydroxylase activity 
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is induced by ‘these compounds..° Differential. inflammatory ~.-° 
response and hydroxylase inducibility are genetically 
controlled by alleles at “the in and Ahh loci; ‘respectively. 
Genetic analyses and strain surveys have established that 

the In and Ahh loci” are. identical and that skin ulceration 

in reSponse to topical carcinogen requires that aryl 
hydrocarbon hydroxylase activity be inducible. Jo). 





Si nificance: £0. ‘Bigmedical | ‘Research ‘and the | Program of the. 
Institute: This program has contributed sh-of ‘the” 3: 
data concerning © “the genetic determinants of- -oncogenesis-and~ 





the natural express ons ‘Of tHe ‘endogenous Type C RNA. yeas. 62! 1 


It has pointed: “ap. ‘the ovérwhelming : influence of- ‘genetic 
predisposition in:.the. deve lopment “of natural cander “dnd . 
susceptibility. to-venvironmental -carcinogéns.: Contractor © 

has developed ‘sophisticated’ systems for. defiring and locating 
the genes and loci. involved: in ‘murine - ‘oncogenesis, and ‘virus: 
and antigen expression, and has rescued: complete virus. 
through gene complementation by hybridization of two virus- 
free mouse‘strains. Information derived: from -this Teseeres 
bears direct relevance tothe: Human cancer problemi; : i 
definition of*the heritable nature of cancer is’ essential 

to eventual control or prevention of the disease.) ‘These’ 


well defined: murine systems and. tissue « “oul tutes “derived a 


from them : ‘provide’ valuable veliicles for -assay- ‘of: environmental 
carcinogens and” Sapee ete pee a 
Proposed Course: (1) Development, charactérization, and 

uses of recombinant -inbred lines. + °(2) Study 6f genet 
control of endogenous. murine: leukemia virus. 3Bys 
association. of: the. viral. ‘group-specific antigen: with “tumor 
development. - (4) Genetic’ ‘analysis ofa dominant. gene: aims 





hibiting expression Of the: group-specific antigens. (5). Mapping 


of viral structural genes by usé of defective.sarcoma* wixrus- 
mutants:- complementation: ‘classes e- (6) “Additional: Marker. *s 
studies for mapping Structural » gen ovéirab: ‘components. 
(7) Induction’ of complete or. parti rus ‘Synthesis by» 
drugs. . (8): Chemical. corcarcinogenésis See (9): Marker: 
studies (immunogenetic. and biochémicak)'.*: (10) -Study* of 
genetic control.of embryonic and pest naka: normal:and - 
abnormal ‘cell: proliferation :: (11) Studyof the-effect(s)’- 






of hormonal stimulation: Of - ‘RNA. metabolism in dwarf mice, 





and (12) host™ aoa c rescue Of murine - Se virus... 





Date Contract Initiated: “Maye 2) 1967" 





Current Contract Level: $302, 000. 


ge 
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MICROBIOLOGICAL ASSOCIATES, INC. (PH43-NIH-NCI-E-67- —821) 


Title: Research on. Animal Tumor Viruses 





Contractor's project Director: » Dr. Robert M. Nims 
Project Officer (NCI): Dr. Gary Kelloff 


Objectives: The contract. involves a long- term ,.: comprehensive 
study €0 determine | the natural incidence of ‘Typesc RNA virus 
expression and of cancer in nine strains of. inbred mice. and. 
one strain of rat. The. effort. includes life time surveillance. 
of defined strains. for spontaneous neoplasms; serological 
testing of normal and.tumor materials for the presence of 

Type C viruses and antigens;,.characterization of viral 
isolates as. leukemia and cancer. inducing agents; and the 
administration of- hormones and carcinogens to- study their 
effects on tumor... and -virus expression. 


In gaaeeion: ee sthe creda swan. des :cribed aheve , the contragt 
constitutes an important service to the SVCP.. For . 
specimens submitted:.for testing. by NCI supported eclhn face 
the contractor provides. services.which include. storage. 

and inventory. of biological specimens, bioassays of ina ; 
and related viruses-in.a number of species,.,tissue.. culture. 
and serological assays; also an,extensive: histopathology. 
laboratory and patbologacet ebignost ss service. 






Major pipeines (GL). “Type c. viruses iootened £rom epoaneous: 
néoplasms of ‘the BALB/c colony under study~have been. 
characterized in the, CoMuL, SPAT, and XC tests as’ ‘mostly 
B-tropic; viruses .-isolated. from normal mice are. mostly 
N- tropic, or.amixture.of N+.and._B- -tropic,.- (2) Studies. have 
delineated:.-the natural. +Aistory. Of. the. Type © genome... >. . 
Experiments. in, these. aging,:colonies..are now. being focused « on 
the tumor-i inducing. effects: sin ‘vivo. of the. wild: mice type - 
viruses recovered £rom ; spontan2ous. tumors as. well. as from 
tumors induced by radiation, cremicals, and Iau. Preliminary 
results show that. when injected into,.newborns. the wild: 
type viruses, produce leukemia. within.12° to.15.months. 
(3) Long-term cell-free passag2s of: spleen. and. tumor tissues 
from spontaneous neoplasms have :a highly significant «= -- 
association between virus: -isolation (SPAT and CoMuL. qests) 
' and induction of reticuloendothelial system neoplasms. 

(4) Streptonigrin (SN) has proven a potent inhibitor of 
Type C RNA virus replication with 87% inhibition achieved © 
after 48 hours treatment and 98% after 120 hours. (5) A 
focus-forming sarcoma virus was recently isolated from a 
. Spontaneous sarcoma. This isolate produced diffuse 
transformation on BALB/c embryo cells, low frequency transfor- 
Mation on NIH Swiss embryo cells, and localized MSV-like 
foci on Fischer rat cells; the supernatant from transformed 
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embryo cells produced tumors in newborn BALB/c mice within. 

3 weeks after inoculation. This virus is of particular. 
interest since it. represents only- the second sarcoma. virus 
isolated from: the mouse (the first was the. FBd: virus; 
derived from a murine osteosarcoma). {6} Transplantation 

of two Fischer rat. -sspontaneous ‘enroute s 5 AC1: rat newborns 
was successful. © .(7) Studies. with Dr. Frank Portugal (NCI) . 
showed that certain MuLV infected-tissue culture. cell-lines- 
have a natural repressor for -MuLV replication in vitro. and. 
sarcomagenesis. by MSV in Vivo... The repressor is not-.an.. 
interferon or interferon inducer. (8) Experiments to determine 
the effect of extradiol and ovariectomy: on uterine gs: antigen 
expression have not revealed any appreciable differences 


. between normal and hormone-deprived groups: ‘and are being 


terminated. A second series of hormone studies designed to 
elucidate the effect of diethylstilbesterol administered to 
pregnant Snell mice-on cancer in their: offspring . (modeled. 
after recent reports in humans) is nearing completion. 


(9) One of the .major-service efforts provides histopathological,, 


backup to this and other contract research. As an example 
of the scope, 3,600 slides were processed in October, 1971; 
two-thirds of the. specimens originated from -this contract . 
program, and the remainder from other SVCP contracts. 


Significance to Biomedical. Research ‘ana: the program Of the 
Institute: The .-service aspects. one ints Contract are in 
direct suppo m'SVCP.. .S : age 
production,:: ‘serological tests. 
laboratories. The. sunved Langs, 
colonies for: their. 
into the natuzal’ 
colonies are now 
endogenous and, 
effects of chemic: 7 Lad: et 

an excellent resource for isolation on nakurad: Fey ied toca © 
and studies WOE: anterferon. and, Maccine: effects on eee, 
tumors. 2 BORE mE : 




















This contract ee aeeiuecad importantly .in ruling out. the 
likelihood: of -vertical -spread..of Type -C viruses..in mice _. 
and also has provided much of che Large body.. of information _ 
implicating the Type C genome in: Hermes: embryogenesis... 





Proposed Course: (1) .Assessment: of oncogenic potential and 
in vivo growth 


MLV viruses isolated from normal and neoplastic cells. 





(2) Analysis of long-term. neoplasia. induction,-study - “invelving | 


the efféct.of.age;on tumor .and virus induction by radiation. 

or chemicals., (3):-Attempt to produce high titered human 
interferon, ‘study of interferon ‘levels .in.germ-free. and. 
conventional mice, and. study . of interferon. prophylaxis of ig 
spontaneous, and chemically. induced neoplasms... (4) Application 
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secapabilities of plaque purified B- and’ ‘N-tropic — 








of ‘specific immunofluorescent reagents to the study. of the 
natural distribution of Type C RNA viruses in normal and 
neoplastic tissues. (5). Production of purified MLV 

envelope and gs antigens as immunogens. for natural history: - 7 
and experimental studies.. (6) With Dr. Frank Portugal (NCI), . 
further characterization of effect of natural repressors 
and antibiotics on murine leukemia virus replication... 

(7) Determination. of tumorigenicity of chemically 

transformed rat cell preparations in Fischer rats. 

(8) Continuation of prowling: services for other’ “SVCP contracts~< 


Date Contract Initiated: November 15, 1961 





Current Contract revel? $719,500 . 





MICROBIOLOGICAL ASSOCIATES, face OFS 8 E~ 70- 2068) 





Title: The Roles of. Viruses. and Chemicals ‘in the: Etiology 
of caneee . 


Contractor’ s Project Director: . Riley Housewright 
Project officer (NCI): ‘Dr. Robert J. Huebner 





Objectives: - Project A-- ‘Dr. ‘Gohag: Se Rhimt and pHa tect oo 
Dr. Aaron E. Freeman: ‘These-projects are concerned with © 
evelopment, evaluation, standardization and. application | 
of sensitive in vitro assay systems for studies of -— 
carcinogenic agents found in the environment to défine the 
mechanisms: of chemical*:and viral carcinogenesis in. vitro, — 

and to correlate these’ ‘findings with in’ vivo studies” of - 
ProjectsC and D. Tést systems. ‘includé rat, mouse; Hamster, 

and human tissue cultures’ at advanced levels “of subculture, 
both uninfected and infected’ with various Type C “RNA viruses. 
Materials under study include known and’ suspected carcinogens, 
derived from the natural environment (smog and tobacco smoke 
residues, food additives, hazardous industrial products) and 
provided by various collaborative’: contracting groups, A 
particularly the program at USC’:(Contract PH43-NIH-NCI-E-68= 1030), 
and large numbers of coded carcinogens and their ‘analogs 
provided by Dr. John’ Weisburger | (NCTI):. = 









Project Cc - Dr. ‘Padman S. Sarma: This project is concerned . 
with the development of-sensitive -in vitro assay systems 
for studying the prevalence of the “naturally © occurring 
feline, rat, avian;-and other animal tUmor viruses, 
utilizing- ‘the methodology previously developed under : hte’ 
contract. Dr. Sarma has been a primary- ‘contributor in 
designing test’ systems for rescue and detection of. defective 


-and endogenous tumor virus génomes ‘utilizing trans-species— 


rescue cell co-cultivation and sophisticated serological 
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techniques. These approaches are being intensively applied 
to various ‘animal tumor systems having’ covert (switched-off) 
viral genomes in efforts to "turn on" overt expressions of 
the genomes, the ultimate objective being to apply successful 
methods to studies of human cancer... 






Project D - pr. Carrie E. Whitmire: ‘This project tests 
A virus genome: derepression. by carcinogens. in vivo, 
leading to gs antigen; infectious virus and/or tumor induction. . 
The animal systems used include a variety of high and low 
leukemic incidence strains of mice, hamsters, and rats, 
including those strains. from which tissue cultures were 
derived for Projects A and B. In addition to a variety-of 
known laboratory carcinogens, suspected environmental 
carcinogens such as siteg-and. tobacco products are included 
in test protocols. concomitant: with’ in vitro. studies: under. 
Project B,. Evaluation of carcinogenic effects is compared 
Using different doses,.routes of inoculation, age of eesuetes 
maternal parity influence, and other physiological and. 
environmental factors which appear. to be associated with . 
susceptibility to tumor induction. . 


Project E - D¥. M.- Lee. Vernon: This project provides. — 
electron REGEOSEGE support to Projects A-D. The chief - 
objective is t6 determine ‘the prevalence o£-Type C RNA. 
tumor virtis ‘particles “in ‘tumor tissties aswell as: normal. 
embryonic and ‘postnatal tismiés. “taken” at: various aoeee 








Project F - Dr. John Ce “Parker: 
serological eee %o% 







“his project. provides | 
potier. Nee eon roe 





Major Findings: -Poject Ay “man's FoematLen - was’ drducetd by 
extracts of city smog and tobacco sméke fractions in mouse 
embryo cells” ‘ghronically infected with-AKR- leukemia virus, 
but uninfected mouse embryo calls were Hot: transformed. © -The 
transformed cell lines produced tumors when ° Eeatsplathcd inte’ COR 
newborn homologous - hosts. - Ss 


A guinea pig embryo (GPE) eell line was eSand to Bes sensitive 
to chemical transformation. ‘Als6, GPE cells wetfe - 
transformed in“vitro by Ki- “MSV; the transformed cells 
contained both™ tnegeetags ‘virus cand. gs antigen. 


mans format int se? Bei 66 ‘was’ aohteved io the use ‘of 
irradiated mous? sy Ponedalovarus. (MCMY) . 


AKR virus inkected: NIH Swiss mouse: embryo (ME) cells were 
readily transformed by. chemical carcinogens (3MC, “PMBA, and 
BP); this cell test system when compared with rat and hamster 
systems ‘proved - ‘to be the most sensitive test for carcinogenic: 
chemicals. ° 








Transformation by polyoma virus was facilitated by the use 

of established rat cell lines instead of .primary or.secondary _ 
cultures; transformation was: further . accelerated in rat.cells . 
chronically. infected with. RLV.’ The results .suggest- that, 

the Type C RNA virus ‘genomes: pmov ided : not only oncogenic 
determinants for chemical in vitro. transformation, but. ‘also 

for DNA virus cell transformation. 


Polyoma tvangfoumed hamster ‘aaa: Gelia! ‘vegu larity” ‘Ted: to. ay 
hamster leukemia virus: (HaLV) gs antigen after ,transplantation | 
into newborn virus+free. hamsters... Similarly,. ‘polyoma, 
transformed NIH Swiss ‘cells were. shown® to i 
gs antigen when preneryree celle: were. 
virus-free NIH mice. ast bath 






anszlented, into 





Project B:: The synergistic activity ‘of chemdcal.. carcinogenesis 

a Type C virus was: studied in Fischer..rat. embryo cultures. 
Transformation appeared to be. dependent..upon a Minimum:level.. .. 
virus titer established; in the: mat cells at.the-. time: of, 








chemical treatments: Celis: treated: with. either agent. ph ONe or: ea 


or with chemical first, ‘followed; by..viral infection. etter : 
‘removal of chemical, remained normals. 08 c5 

The hamster Type C virus.:genome was shown. to be: ubiquitous 

in hamsters.’.In three hamster. strains; . aT Py 

in vivo directly by. inoculation of chemical. ca inogens | Or . 

by cells transformed in. vitro. by.. chemicals ,.” polyoma. virus: ,. 

OF epontaeeo and ‘tumor derived .cell. lines. Were . frequently 

positive for Type C RNA virus BY. CF test. 







Using a technique that. separates-cerle wocéraing. a6 their. 
rate of attachment to glass, the reverse transcriptase 
activity of the. candidate -human- Type: C virus,..RD 114, 

has been enhanced 30-fold. . This. virus has been adapted — 

to grow in suspension. cultures of a serial ‘line jof human 
prostate with a resultant, four-fold increase. in mature. and - 
immature Type C particles. Similar techniques » have |. 
been successfully applied to the growth of woolly. monkey | and 
gibbon- ape viruses in tissue cultures. 


A series of ‘chemical carcinogens and velated inactive 
analogues have been tested. for their. ability to transform 
cells in vitro. In general, in vitro. _trang£grming. activity 
was correlated with tumor production in Vivo. “However, a 

few "noncarcinogenic” agente PPR: reveal transfgeming._, activity. 


It has been shown that Type | c oncogenic viruses*Ge%e ‘involved 
in chemically induced transformation.in three separate _ 
systems: (a) Rat cells were not transformed by chemicals 
unless: exogenous non-transforming MuLV was added." (b) Hamster 
cells were» transformed by chemicals, but added HaLvy. Aseressed 
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the minimal transforming dose ten-fold. ‘(c) Hamster cells 
transformed by chemicals produced tumors from which Hav 
was regularly eegteted. 


pe: 
eo 


Project C: RD 114 virus has the attributes of an "UnEoBeiaus 
Mamma lian Type C virus and is unrelated to any of the 
various’ known. avian- and mammalian Type. C RNA tumor. viruses. 


Endogenous latent Type C viruses of rats were. agi yotes in 
rat cell lines by treatment of cultures with “a= iododeoxy~ - 
uridine and 5- ~bromodeoxyuridine « 


‘The viral envelope antigens of feline Type C viruses 


responsible for viral ‘infectivity were found to be 8 zi 
responsible: for induction of viral interference in the 

inoculated culturés*against antigenically-related challenge 

viruses. Three envelope antigens were detected’ which enabled . 
classification of the feline Type C viruses into subgroups. 

A, B, and C. The presently ‘known membérs of the’B and Cc 

subgroups, including” ‘three strains of feline sarcoma viruses, 

were found to be antigenic mixtures containing an A Saat One y 

virus as one of the ‘components. “Virus purification of B 

and C subgroups was done by cloning techniques. 


In rat cell lines releasing “defective" Type C particles, 
the viruses could not™ be rescued with defective murine © 
sarcoma virus genomes. It appears” likely that the cell 
lines, including’ three lines transformed by Rous ‘sarcoma 
virus, contain the rat Type fer virus’ in a "defective" state. 


Prolonged passage of feline feukentes virus in human tumor 
cells (human rhabdomyosarcoma ceils) did not alter the host 
range or envelope. antigenic: characteristics of the feline 
leukemia virus;- suggestive ‘of genetic recombination eo a 
covert human Type C. viral genome. 


Project D:> Studies ‘Of carcinogen ‘induced tuners” in _ various — 
strains of inbred and. random bred mice have provided a basis — 
for strain. selection “and carcinogen dose to be used in future » 
programs, While tumor incidence and latency is carcinogen” 
dose dependent, there is considerable difference in the 
relative susceptibility of various strains. The incidefice 

of gs antigen in the induced tumors is independent of the . 
carcinogen or carcinogen ‘dose uséd “for ‘tumor induction and. 
reflects the natural gs antigen. expression of the mouse 
strain; the tumors produced by carcinogens were "switched-on" 
in a high proportion of instancés, while adjacent normal 
tissues remained ™ “switched-off." oe 

The phenomenon of mutual exclusion’ of leukemia and sarcoma 
neoplastic expression has. been extensively studied in the 

AKR mouse strain. With sufficient doses of 3-methylcholanthrene’ 
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(3ME), subcutaneous tumors were produced which apparently 
prevented the expected spontaneous. leukemias. Once the. 
natural process of spontaneous leukemia induction had . - 
occurred, the resistance to subcutaneous Sarcoma induction 
increased appreciably. 


Studies with BALB/c and NIH Swiss mice of ‘the effects of 
exogenous wild Type C RNA viral infection on 3Mc induced 
sarcomas have shown the response to vary with the viral. 
strain, the carcinogen dose, the mouse ‘Strain, the sequence 
of inoculation and the sex of the host. 


Project E: In the last year. almost 700.specimens were. 
examined in the electron microscope for viral particles. 

A significant proportion of time has been devoted to studies 

of the RD 114 virus. Type C particles have now. been 

observed in one or more hematopoietic tissues. from embryos. 

of 11 strains of mice while.all strains were negative. for 

~ Type C particles in muscle tissue at all gestational periods 

examined. Type B particles have been found in abundance. 

in mammary tissues of wild mice 6 and 17 days. in. term, as. 

well as in mammary tumors of the Claude substrain of 

BALB/c mice, 


Project F: During the last year over 10,000 specimens were 
received on which over 20, 000° serodiagnostic tests were 
performed. Many of the specimens were wild.mouse sera. oa 
received from USC (Contract. PH43-NIH-NCI-E- 68- -1030). which. 
were assayed for lymphocytic choriomeningitis and polyoma. ie 
antibody, as well as for other naturally occurring mouse 
viruses. is : 


si nificance. to Biomedical. Research. and the. Program. roe the 
Institute: This. contract ‘represents. a.key part of. SVCP{"s 
€otal effort. It has helped establish the role of ‘the 
Type C viral genome in many feral and laboratory animal and 
cell systems. A number of test and assay systems developed 
under the contract. are now used by. laboratories throughout 
the world for. investigating, and characterizing RNA tumor 
viruses and their Preeden te and BRE sgenee expressions. 





Dr. Sarma's. group. has ‘contributed no fewer than five 

highly sensitive. serological (complement fixation, COFAL, 
COCAL, Neutralization, and..interference) tests for. field and 
laboratory use. .Dr.. Freeman's and..Dr. ‘Rhim's an VitTO, 

rat, mouse, and hamster cell culture systems. have proyided 
new systems for sensitive and rapid assays, of.. carcinogenic > 
compounds in the natural environment. It is. ‘now possible. 

to rapidly screen suspect compounds such as can be 
fractionated from smog and tobacco residues. The consistent . 
correlations recently observed between in vitro. trineformation 
induced by.the co-carcinogenic activity of RNA tumor viruses | 


ete 


naan! 


and chemical darcinogens and _ in vivo. tumor. production by = 
carcinogens have pointed up the fea feasibility of replacing. 
current cumbersome, expensive and long-term-in vivo .. 
bioassays with more efficient and sensitive In Vitro systems. 
Dr. Whitmire's studies of the chemically induced expressions. 
of the: endogenous» Type c. viral genome are providing basic 
information on_.the effect of. carcinogens in strains/of mice 
having widely varied genetic susceptibilities to cancer, 

Dr. Vernon's EM studies have established a positive. 
correlation of gs antigen content with the presence of 

Type C particles in various embryo organs. This correlation 





supports the concept .-of vertical transmission of the RNA ee 
genome. All these’ studies have furnished important evidence ars 


in support of the viral oncogene . hypothesis. 


There is extensive ‘collaboration with numerous other groups 
supported by the SVCP; e.g., Microbiological Associates ~ 
(PH43-NIH-NCI-E-67-697) , USC (PH43-NIH~-NCI-E~68-1030), 
California State Department of Public Health 
(PH43~NIH-NCI-~E-68- 997), and. University of California. (Naval 
Biomedical Research Laboratories [PH43-NIH- ‘NCI-E- 63> -13]). 


In summary, this contract is a core part of a coordinated | 
comprehensive targeted research program to study the role 


of the Type C RNA virus genomes © ‘as determinants of ontogenesis - 
and oncogenesis. 


Proposed Course: proisc. = ject A: (1) Currently available in-vitro 
assay systems Coarticulariy arly mouse cell). will be further sed: 8 
to screen the oncogenic potential of many additional - 
environmental carcinogens. In addition, further efforts 

will be made to develop an in vitro assay system,.. Utilizing 
human cell cultures. (2) KI=-MSV"transformed guinéa pig.embryo 
cells will be characterized. . (3) Further studies on. 
transformation of rat cells by exposure. to irradiated 
cytomegalovirus are planned. 


Project B: (1) Animal cell tYansformation systems developed 

in this laboratory will be used.to identify and assay chemical 
carcinogens. (2) Efforts will continue using primate viruses 

to develop a human cell transformation system for identification 
and assay of. “chemical carcinogens. (3) Determination ‘of the 
relationship between cell type © transformed and histological 

type of tumor obtained by an in vitro transformation system 
utilizing "normal" epithelial” “Gells. (4) Studies of 


_transformation of ‘virus infécted cells cultured for many. 


subcultures and comparison with spontaneous transformation 
in normal uninfected cells. (5) Utilization of labeled 
carcinogens to study the. quantitative uptake, persistence _ 
and distribution of chemicals in ceil culture, - 
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‘Project C: Sensitive in vitro immunological and biochemical 
Pechntcuas are ,being . developed for the quantitation Or: 

human and other primate candidate Type” Cc viruses and 
antibodies -to.. eM iT 


Project D:° tn Vivo. etidies will be begun on the effect of 
various Viral mhibitors (interferon and active immunization 
with highly purified. inactivated viral vaccines) | on chemical 
carcinogenesis. ol 


Other studies will. inélude the elationship of genetic 
influences and natural viral genome expression on 
‘carcinogenesis in mice, rats, and hamsters. Studies will 
be undertaken to induce sarcomas in ‘syngeneic’ mouse strains 
with viruses isolated from chemically induced sarcomas. 

The isolation of viruses from gs negative chemically 
induced tumors will be attempted | using 5~iododeoxyuridine 
and 5- -bromodeoxyuridine. 


Project E: Electron. microscopy will continue ‘to search 
for the presence of Type Cc Virus particles and other 
viruses and virus-like structure in nozmal and cancerous 
tissue ane, cultured cells. 


Project F:. Serodiagnostic laboratory ‘Support will) continue 
to be BrOved=e: 2 


Date Contract Initiated: February 1; 1970 


Current Contract Level: $2,080,000 


PRINCETON UNIVERSITY (NIB-NCT-E--71-2372) 


Title: Studies on Surface Alterations in RNA Tumor Virus 
Transformed Cells 


Contractor's Project. Director: | Dr. Max .M. Burger. 
Project Officer (NCI): Dr. Gary Kelloff 


Objectives: To study the surface alterations in transformed 
cells, as manifested by agglutinability with plant lectins. 


major Findings: Several RNA virus transformed tissue culture 
ce ines were investigated for increased agglutinability 
with plant lectins as was previously found by. this) 
contractor after transformation with DNA viruses. It was 
found that Rous. virus (SR) transformed secondary chick 

embryo fibroblasts agglutinated slightly better than 
untransformed cells with jack bean agglutinin and that the 
increase was more pronounced with wheat germ agglutinin. 
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After tx -eatment with purified I fisvurend dace: cells 
agglutinated. ten-fold better after transformation as 
compared, with prior’to transformation. That is essentially 
the same difference observed after transformation. with: 

DNA viruses. | 


When cells tranaformed with 2. temperature- sensitive Rous 
virus were shifted from the permissive to, the. nonpermissive 
temperature, they decreased their agglutinability ‘and 
regained it only after shifting back. to the permissive bate 
temperature. . Decrease and increase in agglutinability were 
more pronounced if the cells were. treated with. hyaluronidase. 


Some preliminary experiments Havel been carried out on 
Rauscher virus and Moloney . sarcoma virus transformed. 
mouse fibroblasts with Drs. ¢. Long and R. Gilden of . 


Flow Laboratories (Contract No. NIH-NCI-E~-71-2097)... Increased 


agglutinabilities were found for both the producer. and the. 

‘non-producer lines as compared with the untransformed mouse 
parent cell jines.. In this case, hyaluronidase seemed not 

to be necessary. to- observe. sizeable differences in 

agglutinability. : 


Significance to Biomedical Research and the Program of the 
Institute: These studies aid.in. understanding the viral 
induced Changes. ‘that occur in the molecular. architecture 
of the cell ‘surface upon transformation. by RNA viruses. 
The surface. Changes of transformed | cells are. undoubtedly 
involved in the phenomena of unrestrained growth. and 
metastasis of tumors. git ass 


Proposed Course: Continuation of work on mouse virus 
transformed mouse fibroblasts (together with Drs..C. Long 
and R. Gilden ‘of Flow Laboratories)., including examination 
of the effect. of .other. agglutinins- (in addition to wheat | 
germ agglutinin) on ,these. lines; the effects of trypsin. 
and hyaluronidase and. transformation by other RNA viruses 
will also be examined. 


Date Contract Initiated: June 28, 1971. 


Current Contract Level: $56,898 


SAINT LOUIS UNIVERSITY (PH43-NIN-NCI-E-67-692) 


-Title: Search. for Viral- specific. Genetic Material in Human 
Cancers and Studies on the: Mechanism of. oncogenesis 
by RNA and- ‘DNA, Tumor Viruses. ; 


Contractor’ s ‘Project Director: Dr. Maurice Green 
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Project Officer a Dr. Bernard Talbot 


Objectives: | This peauarch ‘progran ‘is aimed at iaweeee sais 
in detair thé! mechanism of cell transformation by RNA and 
DNA tumor viruses, - applying new information on viral 
carcinogenesis and on the molecular biology of human cells 
directly to the problems of human cancer, and searching 

for inhibitors of ‘polymerase that may control the expression 
of cancer specific’ genetic information. 


Major Findings: | (ny In- Baas to analyze Herne cancers for 
virus genetic. information, a variety of human cancer RNAs ~ 
have been annealed with the DNA product of FeSV, FeLV 
(grown in human cells), MPMV (Mason Pfizer Monkey Virus 
grown in human or monkey cells) and MSV. The resulting 
hybrids were analyzed by hydroxylapatite chromatography and 
Cs9804 density gradient centrifugation. © Carcinomas of the 
ovary contained RNA which hybridized: with the MSV DNA 
product. Certain other human cancers contained RNA that 
hybridized with MPMV DNA and also with FeV DNA (but not | _ 
with FeSV or MSV DNA). These data may mean that sequences 
common to FeLV (grown in human rhabdomyosarcoma cells) and: 
MPMV (grown in human or monkey cells) are present in human - 
cancers. 


(2) The 708 RNA. genome of the | murine sarcoma virus » (MSV) and. 
the avian myeloblastosis virus (AMV) ‘contains’ adenylic-rich 
Sequences (91% adenylic acid) of estimated molécular weight | 
0,000 to 60,000 (100 to 200 nucleotides) covalently linked © 
to large viral RNA subunits. (A similar finding® ‘Lor Rous — i 
sarcoma virus and Rauscher mouse leukemia virus was reported 
by Lai and Duesberg). ; 


(3) Inhibitors of. polymerase acrecures aetati: may be used” to" 
control the expression of cancer-specific genetic® ‘information 
- have been investigated. Of 372 cifamycin SV dérivatives with 
3-amine substituents, 29 were good inhibitors of .the 

RNA+DNA polymérase activity of RNA’ tumor viruses, ‘but they | 
also inhibited host cell DNA polymerases. The mosSt potent ~ 
inhibitors, 3-piperidine derivatives with cyclohexyl or 
cyclohexylalkyl substituents show an activity of 4 to.5-fold’... 
greater than the analogous compounds with benzyl or phenyl 
substituents. A correlation was found between that ability. 
of 3-cyclic amine rifamycin SV derivatives to inhibit DNA 
polymerase of RNA tumor viruses and of mammalian cells and 

to inhibit cell transformation. of 182 rifamycin. SV. 
derivatives with 3- -iminomethyi, 3~ ~formyl hydrazone, 

3 -~formyl oxime, 4-desoxy 3, 4-substitutions and’ 4- ~desoxy . 
4-substitutions and rifamycin: B derivatives with 
4-substitutions, 17 were moderately inhibitory. at: 20 ug/ml | 
and 10 were strongly inhibitory derivatives. Several deriva- 
tives were effective at levels that may be useful ‘for 


> 


2/6 





clinical studies. , 


(4) At least ee size eis Se go tg tee ge endees RNA 


molecules sedimenting at 35S and 20s haveibeen isolated 


from MSV transformed virus- producing mouse and rat cells. 
These viral RNA species are presént both in free and 2 
membrane-bound polyribosome fractions. of transformed cells. 
The cryptic state'of.MSV.transformed non: -virus-producing 
hamster cells “(HT-l)*is. cheracterized by: two defects: . a#' 


‘level of RNA only 2-5% of that present in virus=producing 


cells and a specific deficiency in 20S RNA. (5) Cells 


_ transformed’ by. and continucusly: producing both: sarcoma: and. ~ 
leukemia viruses,» but. not those: producing only: leukemia 


viruses, are. agglutinated by concanavalin A. It thus ~~ = 
appears that thé surface changes associated’ with’ agglutination 


"are not necessarily associated: with the. malignant’or 


transformed state of the cell, but may be a function of the 
expression of certain viral genes associated with sarcoma 
but not leukemia.viruses. (6) Virus~specific: RNA: eel balan 7: 





RNA sequences derived ‘from highly 
Son Cenr one's i ; 


asthe 





“below, under Proposed 
Course, chee ga pei cis. "important. jn. vestabLa shimg they 
relationship of: RNA tumor. viruses: to” human cancer; the 





second is important: because of the possible clinical: use’ 
of these drugs to-control theexpression: of: cancer-specific 
information; +t ird andi fourth aré important since they 
may. elucidat transcription: and ‘translation ‘of viral 
oncogenic information;. andthe fifth is important toss 
understanding. the “regulation ‘of macromolecular. synthesis 

in normal and. ‘transformed manna dan: ‘cells. 








Proposed Coureed Gia. Be ma‘ OX: “effort is¢ “well wines cea. on . 
the molecular hyb idization of the; RNA.from a large: number - 
of human cancers: of defined organ. types. with: DNA ‘products. - 
of a variety of /RNA-.-tumor viruses, especially those: of - 
human and primate: ‘origin. (2).:The search: :for: and analysis — 
of anti-polymerase drugs willbe ‘continued. (3) Analyses 





of the sequences of virus-specific RNA in non virus-producing 


transformed cells. are: continuing. -{4) Attempts to isolate ~~ 
the cell-transforming proteins: from transformed cells are’ - 
planned; if demonstrated, their properties and functions 
will be studied. (5) Basic studies on the mechanism of 
growth control in normal virus-infected and transformed 
ceils will be performed. > fe as a ee Ee Sees 


Date Contract Initiated: March 20, -1967 


Current Contract Level: $2,200, 000 
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SALK INSTITUTE (PH43-NIH-NCI-E-67-1147) 


Title: Temperature-Sensitive Mutants of Polyoma NeeMe 





Contractor! s Project Director: ‘Dr. Walter Beshake . 


Project officer (Nc): - Dr. ehiart haeOReon, 


Objectives: To. ‘conduct studies. on temperature-sensitive 
mutants. of polyoma virus that are-defective in. functions .~ 
a for cell. transformation... 


Major Findings: ‘@omperstats>cenaitice mutants | of polyoma 
virus have been, isolated..and.characterized in order. to” 
identify the viral functions required. for cell. transformation. 
The mutants isolated. so far can be placed into four or: 

five functional groups, two of which are involved in.cell... 
transformation. hi is z oe Pet Ty Seagate a 


The ts3 gene. ecoduees is ‘tequired for inaustions of sei tusa - 
DNA synthesis, viral. DNA synthesis,.and foxrcell. surface 
alteration monitored by agglutination by wheat serm 
agglutinin or Concanavalin A. It is required for the 
maintenance of surface properties of transformed cells,- and 
for loss of contact inhibition of DNA synthesis... The -ts3..: 
mutant: does not! complément other ts mutants: This could be: 
explained if ts3 were defective. in some aspect. of - Gecgetseg 
Or early gene expression: at high temperature; or if: ts3 
were defective in a cis-active yiral gene. frane tion se." % 
Temperature’ shift experiments in the: -presence. and absence:: 
of cyclohexamide. indicate that the +s3. function. is expres 
quite early after infection, and once: expressed, is hot’: 
required for the continuation of viral-DNA synthesis. The - 
mutant is not blocked; however, at.some very early stage. oo: 
of adsorption or penetration, :a conclusion that is supported © 
by the observation that ts3 "eclipses" to the same abel 
and wita the: same kinetics, as wild type: polyoma: during. 
infection at: Pet ReE Ve or poe Pete ee It os 














(which may be part. of the ielon) ‘hose finchicn: is: required » 
for the expression of several: virus mediated: functions: 
during evEre SpEeCeLeny and in: ae: Eranecormes: Celle. 


The gene Deoauce a the: tse a mutant is: secnived: for: viral 
DNA synthesis: and for stable: transformation, but not for 
induction of. cellular ‘DNA eeeneets ox for Gee eANS se 
PES EQ EMS ELON cee. SE ae 


The NG-18 mnieene is a host ‘range mueene that! as. babe ‘to 
transform hamster or rat cells. NG~-18 will genetically 
complement the "late" mutants that. make viral: DNA, but do 
not make infectious virus, at high “EStiper abuts and aeee 
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virus express io 


mutants in the ts-a: “group that: are defective in transformation 
at high Home he eee. Sh 


Significance to Biomedical: Research and the Program .of the 
institute: The development “of “systems” “Of ‘temperature= — 
sensitive mutants: ‘of oncogenic viruses. répresents the’ 
application: to cancer: research’ of a powerful tool of: modern 
biology. Using the: -‘temperature- sensitive mutants, it should _ 
be possible to.define which viral genes ‘are: ‘responsible | fOr.c- 
the Se teostehnene ane, stein tenance: of ‘transformation. — ” 








Proposed: Course: adites of ‘tempexat cure-sensitive mutants + 
of polyoma virus* will continue, ° ‘as will studies ‘6£ viral DNA 
synthesis in isolated cell nuclei; trying* especially to 
promote more efficient initiation of DNA synthesis in the’ 


system. The process of infection by, Vero. DNA and DNAS DECC sD 
comer Tare we “be “studied. — a i 


Date Contract Initiated: gone 5, 1967 


Current Contrace evel $120, 000. 


SOUTHERN CALIFORNIA ‘SCHOOL, OF MnpeCiae UNIVERSITY OF and. 





vont the Etiology and Epidemiology of Human ‘Cancer 





“Contractor's Project: Directors: ‘Dry Murray B. ‘Garaner faaey’ 


Dr. Robert .M. McAllister 
(children! Ss 3 Hospital) — 


Dr. ‘Robert dg, Huebner ae beget a 





Project officer (scr): 


Objectives: 76° mount. a” itiulti faceted, highly | interrelated 
program esigned to. ‘determine. the roies of viruses, ‘physical. . 

and chemical carcinogens, and other’ factors ‘in the ‘etiology | “ 
of human and*animal “cancer ‘in’ a: natural urban ecology. These ....: 
studies are carried out at. USC “School of) Medicine” “and at , 





Children's: Hospital - of Los. An sles. 


‘Viral svadiess état) pet, “and feral’ aniial cancér “ana. 


fetal materials are under. intensive study for. RNA tumor 
ain he modern i 


Boe 


Lér0; as well. 





utilizing all 
as in vivo, test yst ms... Ex: vi \ an 
procurement efforts ‘provide large numbers of ‘tissues. derived. 
from cancer patients, genetically defective individuais, 

and spontaneous and.therapeutic abortions, . These materials... | 
are utilized for, in. vitro ard. in. vivo. biological . studies 

and are subjected t "Eo Serological, immunological, biochemical, 








and electron micrographic analyses designed to detect, isolate, 


279 





and characterize the RNA viruses and virus-specific antigens 
associated with naturally QecuEns ng animal and human 
neoplasms. 


Epidemiological studies: This program is providing, 

through hospital record surveys and community questionnaire 
surveys, up-to-date ‘information of the natural occurrence 

of human cancer, as it may be influenced by genetic, viral, 
environmental, or other factors, including exposure to. © 
variable smog components in differing ecological areas _ ‘ 
of Los Angeles County, industrial and’ household carcinogens, 
and pets with and without cancer. Other factors such as 
occupation, aging,. genetic defects, smoking ,. ‘hormone . therapy, 
and immunosuppressants are being. studied | using classical 
epidemiological methods combined with virological and » 
serological surveillance, | 


Environmental studies: This program is ‘eongerned: with 
monitoring focal environmental areas for levels of carcinogens 
and other air pollutants. Materials collected are character-— 
ized and supplied to laboratories at USC, as Well as” to NCI 
and other SVCP contract programs; @.g.,,Contract No. - 
NIH-NCI~-E~70-2068, for studies to determine the carcinogénic 
activities of such OR NESE in tissue culture and in 
animals. as ig in ’ ox : 


Goseavetnccenesi se. eouaies= This area is concerned with 
testing the, carcinogenic effects of selected chemical and 
environmental carcinogens. “in ‘various. inbred and feral..strains. 
of mice, hamsters, and cats in vivo, ‘and in sélected RNA- 
_virus- infected mammalian, tissue culture . BYRC Ee 


._Major Findings: _ A candidate. human Type Cc virus, RD 114, 

was rescued by Dr. Robert McAllister's group at the 
Children's Hospital of Los Angeles, working. in ‘collaboration 
with Dr Murray Gardner (USC) and Dr. Padman Sarma™(NCI)”. 
Rescue was effected by transplantation of human rhabdomyo- . 
sarcoma cells.’ (RD ¢élis) ‘into a fetal kitten. The RD. 114 = 
virus isolated. was, at. fiFst, assumed to be a feline = ives 
leukemia virus, but was found not to contain the | FeLVv gs- A 
or envelope | antigens. . Purther tests’ in a number (Of a 
collaborating laboratories Have confirmed ‘the .RD- y14. to be 

a Type C RNA virus possessing the mammalian group specific 
antigen (gs-3), but. a unique gs~ 4 antigen... 







RNA extracted from RD 114 coisisted of 6§= jos cand 4s. cede 
Components and had reverse . transcriptase. sactivity. gntch, : 
utilized endogenous ‘70S RNA .or the Aynthetic, ‘polymer. 

poly ra.dtv as template. 






ee X 


Preliminary DNA=RNA hybridization experiments an: ‘collaboration | 
with Dr. Marcel Baluda at UCLA. Suggest that. the nucleotide 
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from the nucleotide. sequences of the RNA: from’ two strains. of 
FeLv. 


Characterization of the RD 114 virus is continuiag ina 
number of laboratories, including the Viral Carcinogenesis 
Branch (NCI) ;" Drs. ‘Freeman and’ Rhim’ at: Microbiolgical 2 
Associates (NIH-NCI-E~70+2068), Dr. Bishop at University 
of California (NIH-NCI-E-71-2147), Dr. Green at St: Louis. 
University (PH43-NIH-NCI~E-67-692), Drs. Gilden, Oroszlan, 
and Hatanaka at Flow Laboratories (NIH-NCI-E-71- 2097), 
Dr. Rabin. at Bionetics (NIH-NCI-E-71-2025), and on saee 
Drs. Nees Nicolson,” ear enenys ey Rongey, 
and Rasheed. : 


RD cells were productively infected with GA-FeLV ‘arid oe 
contrast to RD 114: virus, the virus released (RD-FeLV) did 
have FeLV specific SENGEOES Re gs-1 antigens. 


RD cells productively infected with KiMSV contained murine 
virus gs-1 antigen (but not RD. 114 gs-l antigen). and the © 
progeny virus, although> not causing focus formation, ‘has a 
tropism for human and. rat cells: but not mouse cells.” : 


Biochemical: studies” of | KiMSs 37 and ‘ RUGeLV were’ continued? 
in particular, characteristics of their’ reverse transcriptase 
reactions. se ee ak ye ee ar a hs eee 


Transformation and productive infection of a human osteosarcoma 
cell line with GArEe was’ oe eee. 


DNA isolated ee heaaa- adenovirus type” 1 was, found to be 
infective for human cellis.-. .. 


A highly efficient method for induction of latent Type C 
RNA viruses was.:discovered using. Braue ‘This method. was 
applied to ‘several human tumor cell: lines or primary 
cultures from human malignancies. “Under conditions which’ 
regularly led. -to.. detection: of Type CRNA’ viruses: in: rodent 
or avian culture, no viruses were Setected in “human. cells. 


Host dependent Bee ag endle: mods e bee evon of KiMSV was studied 
on the virus propagated in.mouse and rat. cells... Type. * 
specific antigenicity and in-vitro ‘host ‘range (but’ not the 
group specific .an: genicity) WEES: found: to be sever adhiy: 
host dependents” : MESS 





Nonproductive . lines. ahd ‘monpeed alan, bicnes -pameenmued ‘by. 
KiMSV were derived. from normal rat kidney. (NRK). Line, 

They were characterized for virus. production by focus.assay, 
COMUL test, electron, microscopy, and H3-uridine incorporation 
and found to be free of. TYPE | Cc viruses. 
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breast tissue, and 3-MC-induced “sarcomas. Eighteen Ea, 





mG sayrartigen™=(usingrgUulnea" pig’ Sera "pr 





High molecular weight (70S) RNA isolated form KiMSV 
induced transformation in NRK célls. Transformed cells 
did not release detectable virus but did contain rescuable 
viral genome. 


An inhibitor, very’ ‘Likely ‘an antibody, . directed against . 

the DNA polymerase’ ‘of the mammalian Type C RNA tumor viruses, 
was detected in the’ sera of cats with spontaneous tumors or 
FSV induced sarcomas. | ae gl ach Es oa riarh: 4 ks é, 


Twenty-three nontransforming, mostly N- -tropic, Type Cc 
isolates were recovered in vitro from wild mouse embryo cells, 


PNAS MAME SETI ART Te + 






TeteE were obrained” “ICE UE "OHe CYappr 
nie a very high prevalence (80~90%) of Type C virus 





‘activity was detectable. This colony is interesting. and 


may reflect a peculiar segregation of genes of a very - 
atypical nature since all of a dozen. other normal wild 
mice populations were negative for this virus. 


Two sarcoma viruses have been isolated | in Se eeea one of 

which has so far produced sarcomas in vivo in wild mice. 

Both sarcoma isolates were found to grow better at 32° Pts 
(close to normal mouse body temperature), than 37°, a finding 
which may have potential importance in other tissue. culture: 
systems as well. Most virus-negative wild mouse. cell. 
cultures were resistant to infection with exogenous Type C 
virus of wild mouse origin. 


Type B virus particles have been found. Ce EM. in over. 508. o£ 


the breast biopsies from pregnant mice trapped to wehoue 
Los Angeles County;. thus, wild mice provide a natural . 
source of the difficult to obtain mammary. tumor virus. 
particles. 


Of the- dozen separate. wild mouse:colonies under. study., one 
revealed a high level of infection with polyoma:.. -In-view | 
of the cancer-inducing..properties of polyoma.in experimental 
systems, this colony is. of particular interest: to determine 
what effect, if. any, polyoma.has on cancer incidence, age 

at onset, effect of Cane aOgene: etc., in its natural Beets 


An excellent correlation between. the detection of: FeLV ed 
Fea" againse eS ao 
purified antigen by’ Dr..R. Gilden of Flow Laboratories, Mi 
Contract No. NIH-NCI-E-71- -2097) and Type C particles by EM: 
has been obtained in cats with spontaneous lymphoma, 
unexplained severe. anemia, and an’ normal cats. .Cats with. 
unexplained severe anemia-had as much,- or- even more: (80- 90%), 
Type C virus. expression ‘than cats with spontaneous. lymphoma. 
Virus particles and gs=l antigen were detected in-about 10% 
of normal cats. Cultures obtained from tissues of:°7 of 26 
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different fetal cats contained denon eteanie Type C virus, 
activity in early ee MEE 


Eighty-three hospitals, representing more than 708. of the 
30,000 eligible acute hospital beds in. Los “Angeles County, 

are participating in the Cancer Surveillance Program. | 
Approximately 10,000 current cancer cases have been. collected, 
abstracted, recorded on'‘computer tape, a and are being analyzed.: 
Field studies of several types of cancers. occurring in 
populations at Leisure World and several other. seroépidemiolog— 


ical studies are under way. Epidemiologic studies are in 


progress on (a) the possible role of-the putative human! Type B 
particle in the. pathogenesis of. human breast cancer; 
(b) Hodgkin's disease and EBV; (c) young genital tract cancer, 
particularly in. relation. to maternal stilbesterol;. and 
(d} human lymphocyte: eatzgce: phesiotypes in Ter eeecn :£0 fuinel oe 
cancer. 


Samples of air “pollutants. age peer @ollected. tiude’ éxtracts 
and some subfractions have been: provided to Drs. Freeman and 


-Rhim at Microbiological Associates (Contract Now ™ 


NIH-NCI-E-70-2068), Rasheed at USC (Contract No. , 
PH43-NIH-NCI-E-68- ~1030), and Weiss at USC (Contract No. 
NIH-NCI-E-72- ~2032):. Most: Of ‘the® fractions studied in vitro . 
have been found: to. have? ‘some transforming - activity. - “Samples. 
of these extracts: are available’ to oe SEG Seca, . 
investigators 22:4 Bee cidd Vease be 





Significance-to. Biomedical Retearch: and” - the Program ‘of ‘thie 
institute: - This: program | searches for causes: of : human,” Peer Sees 
other animal cancers ina’ ‘natural @cology, utilizing. 

(1) experimental” animal. systems ;;, (2). basic: viral ‘and - bhcnieals 
carcinogenesis studies; and (3) epidemiological’ profiles of 
cancer incidence in: Los Angeles Area humans and animais~in- 
relation to. SCS tery and 2kO, Save ronuen ta pees Ode Us 

In addition,. the program continues” as a prime resource | for: 
supplying human and. animal: “materials to the! Viral Oncology . 
in-house and. SVCP”° contract. programs, particularly to: .: 
Microbiological Associates (NIH-NCI-E~70- 2068).,: Flew Labs.,. Inc. 
(NIH-NCI-E-71-2097), Sti Louis University~ (PH43-NIH-NCI-E-67-692), 
University ‘of: California (Naval Biomedical. Research Laboratories © 
(PH43-NIH-NCI= -E-63= =13])),. and the California State: ee 
of Public Health. (RH 43-NTH~ NCI-E- 68— nS 








Proposed: Course:,-' Continuation ‘of qa) ‘gtadi se: with ‘the 
candidate human Type: C virus, RD. 11.4: -! ‘(2) studies~ of mouse and» 
cat Type. Cc viruses, (3). co-carcinogenesis studies, 

(4) epidemiological studies of factors influencing cancer 
incidence, (5) characterization of air pollutants. 

(6) Procurement, growth, and distribution of human and 

animal materials. : 
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Date Contract Initiated: June 26, 1968 


Current Contract Level: $2,499,040 | 8 


SOUTHERN CALIFORNIA SCHOOL OF MEDICINE, UNIVERSITY | OF 
WIH-NCI-E-72~-2032 





Title: | Saeed ie eee aes Viruses 
Contractor's. Project Dee Coon .Dr. Peter Ke oe 


- project Officer (NCI): Dr spebere Te Huebner 





Objectives: (1) Conditional lethal mutants of avian sarcoma - 
viruses will be.isolated.. (2) Ail mutants will be tested 

for leakiness and genetic stability. ..(3) The reproductive 
and cell transforming abilities of the mutants will be 
delineated under permissive and nonpermissive conditions. 

(4) The location of the ,conditionally lethal. step in the . 
infectious cycle will be determined. (5) .The epidemic of 
chicken tumors occurring in Southern California: in. v the Autumn 
of 1971 will be studied. : : 


Major wengenge: ~The contractor. has been collaborating with 
Dr. Gardner™s group: (Contract.No. PH43-NIH-NCI-E- 68-1030) in 
studies of a major epidemic of tumors which occurred din . 
chicken populations of Southern California during the, Fall . 

of 1971. The epidemic appeared to coincide with the delivery 
of the first batches of chickens which had received the, new 
Marek's disease: vaécine. In such ¢hicken populations “~~ 
condemnations due to Marek's disease leukosis: had declined; . 
however, at the same. time.a.rise.in the incidence:of solid. 
tumors occurred. These tumors. included sarcomas; Wilms tumors, | 
and hemangiomas. ee Soak teat ee ee 


Fresh chicken ‘tumor specimens were obtained: ‘and put. in ~ culture 
with normal chicken fibroblasts. serving as feeder layers. 

In about half of the tumor cultures.a cytopathic rounding 

of the feeder cells occurred and eventually ‘spread: through 

the entire culture causing cell: death.. The-effect could, be 
transferred. to normal: chicken: and quail fibroblasts with - 
cell-free supernatants, of the infected cultures. ; However, 
freezing and thawing of these’ supernatants led. to almost _ 
complete loss of activity. . Low. multiplicities: of infection 
resulted in the formation of foci consisting of rounded cells 
not unlike those transformed by’ Rous sarcoma virus. © However, | 
these cells failed to pile up and lacked the capacity for 
prolonged growth. Infected cultures were studied by. electron 
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a EES tumor cert vivo is not known, at the moment. 7 engl | 


microscopy an Drv reardiets group. Both herpesvirus: and 
Type C particles’ were seen. Complemént fixation tests of 
the tumors’ (earried ‘out. in Dr. R. Huebner's laboratory) 
indicated that the group speci ific antigen of avian RNA 
tumor viruses is present in the tumor tissue | in, ESE 
concentration than in normal tissues. 


The data available? so far are’ “compatible with the suggestion 
that the cytopathic effect seen’ in culture is caused by. 
a herpesvirus. Whether this virus is also responsible Por. 





of an avian CRNA | tumor: virus than’ of Marek's disease =~ sae 
herpesvirus.” ‘Experiments are in progress to inactivate the 
herpesvirus’ component in: tissue culture samples selectively. 

and to identify the surviving Type C parti 1 < Infected © 

cultures have also ‘been’ frozen’and are available to ~~ Sa 

qualified investigators. | aa tee, = 





Significance to Biomedical Research and the’ Program of the | 
institute: RNA tumor viruses are oncogenic ‘under 
conditions and. ‘probably occur in’ ‘all vertebrates including 

tak, cea hey are ip ant to un er siti nd. Sap ne 











A difficulty fies béeh din aiff 
and viral macromolecular #3 
mutants: could alleviate 
of viral precursors will occu mdse ‘nonpermissive | eee 





‘conditions. The levels of viral’ material reached in ei? 


cell may thus: become. detectuble with currently available 
biochemical: ‘techr iS. Conditional ‘lethal mutants will - eh 
also be useful in‘ delineating the . sequence ‘of viral” ‘functions ~ | 
during: infection. an in. pointing, out. Patterns of inter-. ; 
dependence™ in’ suc functions. © 












Even more cmpoueene than the contribution temperature- 
sensitive mutants may make to our understanding of Virus 
replication is their potential value. for the analysis of - 
neoplastic transformation. Inability Of temperature-. 
sensitive mutants to transform under nonpermissive conditions. 
would strongly implicate the viral genome in<the process: 


-of transformation. Transformation negative mutants which ea 






can transform at 35° but are unable to petuate | ‘transformation ee 
at 41° will be significant inthe iden ication of specific - 
viral products and functions which are needed, for the. 

maintenance of. the ‘neoplastic: state. Prelim ‘observations 
with avian’ ‘Sarcoma, viruses indicate | that such types of | 
mutants can be obtained. 


Proposed Course: Since the work being currently done on™ 
the epidemic of chicken tumors is an interim project, it is 
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planned to conclude this work by characterizing the RNA. 
tumor virus components obtained from the tumors; work. will . 


- continue further with these agents only if they. are. able. 


to produce transformation in vitro and can be used airectiy 
in mutant work. 


It is anticipated that very port ty the peuiemene ‘needed - 
for the isolation and characterization of new temperature- 
sensitive mutants will be delivered,. and the work on. 
temperature-sensitive mutants. will begin. at 
Most work. will be carried out with. avian sarcoma . wirus B77. 
Chick embryo fibroblast. cultures ‘infected with a. high | 
multiplicity of virus become completely transformed. within - 

a few days and actively produce virus. Such cells will be ... 
exposed to 5- -azacytidine. (1- 25 ug per ml) which has been 
shown to_ cause, mutations. in replicating RNA viruses.. Virus 
will be harvested and ‘studied of the presence of conditional 
lethal mutants. 


As in previous work, incubation at 41°C willbe chosen " 

as nonpermissive Goendition,and 35°C. ‘will constitute the 
permissive environment. All ‘temperature- -sensitive. mutants”. 
will be classified according ‘to the viral _product or. ‘function 
which is missing at the’ nonpermissive temperature, Products — 
and functions’ which will be tested this initial | 
classification, are (1) ‘neoplastic ‘tr nsformation of. the . 
infected. cell, (2) production of. infectious. Or. noninfectious 
viral particles, (3) synthesis of _type- specific antigen, .. 

(4) synthesis of group-specific antigen. 











The approximate location of the temperature- sensitive, _step 


in each conditional lethal mutant will ‘be determined by. 
shifting the” ‘temiperature of incubation at various ~- ‘times. after 
infection from 35-41° ‘6r vice Versa. It will be possible . 
to divide the mutants in two categories, one having’ an early 
temperature-sensitive step and the. other showing ate 
temperature © sensitivity. e 


Date Contract ‘Initiated: october 15, 1971" 


cument Contract Level: ee 


STANFORD witversrrv: : Joursower, n- 69- 2053) 


era ere 





Title: (A) Procurement, “processing, | ‘Storage, pistribution cand | 
* “study of: Human Tumor cell Culturés;" and (B) Operation 
of a Central Mycoplasma Diagnostic Laboratory 


Contractor's Project Director: Dr. Leonard Hayflick 
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Project officer (wer): ee stuart. ‘Aaronson 


‘Objectives; part A is for. the: procurement, processing, and 
distribution to: SVCP .contractors of viable; characterized - 
human tumor cell cultures . obtained from biopsy or surgical 
removal at hospitals in the San Francisco Bay Area. (Serum 
samples are collected simultaneously.) In. addition research 
studies are directed toward the. detection.of a viral, genome. 
in these cells. Part B serves asa central diagnostic 
facility for the detection and identification of: mycoplasma 
contamination in virus. preparations, sera,..cell- cultures; . 
and clinical materials submitted by other: SVCP contractors... 
Upon request, identification of. isolates: is made. as to species; — 
and mycoplasma antigens. are- distributed -to those dnvestigaters: 
requiring hese Maver sere: 


Major Findings: “¢1). Over 68 nuped tumors. were ‘oul tivated . 
during the year... .All viable cultures have-been.. photographed, 
and from 3 :to-11. ‘ampules. of. tumors: have. been. stored an o 
liquid nitrogen. (2) All tumor culture data, patient history,. 
and cell storage information is now stored in a computer. 

(3) Thirteen human tumor ceil: ‘populations have: been examined - 
by electron microscopy for Type C particles with negative 
results. (4) With cytochalasin B, enucleation of.the . A 
entire culture of human normal (WI-38) and cancer cells — 

has been achieved, thus paving the way for hybridization and 


genome rescue experiments. 45) The use of antilymphocyte-serum —— 


{ALS) treated mice in assessing ‘the ‘malignancy of human 
tumor cells:.dis continuing. . ALS. has now: been. prepared. 


against the C57/L strain of mouse (one of the most “switched- 


off" strains in terms of. Type C particles),,..in which future -. 
studies will be: done. (6) ‘Treatment of WI- a0. ‘human ~ embryo ~ 
cells, and human amnion with benzo-(a)-pyrene or methyl- 
cholanthrene or FeSV does-not result ina malignant we 
transformation. (7) During 1971, 3,156 samples were received 
from SVCP laboratories: and were tested for mycoplasma. 
contamination;: 358: were positive... - (This -represents. the ° 
largest number of mycoplasma samples received-.in any:.year 
since the inception of this contract 7 years ago.) 

.(8) Studies continue on the growth :characteristics of ©. 
mycoplasmas in ‘an.éffort to uhderstand::the interaction of 
mycoplasmas ‘with: cells cultured:in. vitro .and»the effects..of 
new mycoplasma:.inhibitors with the .goal- of sevehOpans a. 
control for mEcOnreene cont tamination.” ; 


Si nificance: to Biomedical Research: and: the: oroguen of: the - 
Institute:.. The mycop asma diagnostic facility ts.a-testing . . 
and monitoring: service: available to all: SVCP: contractors 

and Viral Oncology intramural staff..°Many.of the: mest 
important viral specimens, cell’ eulciees, sera, etc., .used 

in the Viral Oncology Program are sent to this facility for 
mycoplasma testing. In addition the contractor is growing 
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human tumor cells in vitro as 4 resource for Site SvcP 

‘ contractors and for the purpose of his own research-on 
transformation of cells by oncogenic viruses. The system 
of C57/iL mice treated with anti~lymphocyte setum will be. 
used to tell ‘whether cells’ from neoplastic: ‘tissues, being 
grown in vitro, are “tumior cells or “fibroblastss" i 





Proposed Course: (1) ‘Continuation of eolledt ion: cultivation, 
Characterization, and storage of human‘ tumor célls, as* ‘well 
as mycoplasma testing of samples received from other. 
laboratories. (2). Continuation. ef studies ‘on: (a) Sitetts 

of various chemical - carcinogens on normal ‘human cells in vitro, 
-.alone and in combination with’ ‘oncornavirusés; ¢b) ghee ata ateen 
by C57/L mice treated with‘ antilymphocytic géra (ALS) : 
between human normal: and cancer célls; (c). cell: fusion, 
hybridization and keterokaryon formation in vitro using: 
cytochalasin B and Sendai virus. (d) Detection of gs antigen 


- in human embryonic: tissue and tumor ‘cells. ~€e) Electron 


microscopy of cultured*human tumor cells. (4) Attempts’ 
to transform a watdety* of normal: human’ cells week RNA | EeDOE 
viruses. le : 


Date Contract initiated: “June 19, 1969 


Current Contract Level: eee nent 


WASHINGTON, UNIVERSITY OF _(NIH-NeI-B-71- 2171). 


ie 


Title: gpeudies ‘on: Tumor~specific Transplantation antigens 


Gonbeaceoe e Project. Directors: | Dr’, Karl- Erik Helistr8m - 
po ae Ee -ingegerd Helletxdm. 


Eco iee Officer, (NCE) : “Dr . Charles. Ww. “Boone 


Objectives: | To. @erert: and: characterize tumor-specific 
antigens, plus serum-mediated and cell-mediated: immune 
responses to these Poe Epo SS antigens," in: human Eumors + 


Major Findings: » (21): ‘Human Hegbisena: derived ‘from: he. Same. 
tissue had been previously shown, bythe contractor, to 


have common tissue type: ‘specific tumor’ associated: antigens.” 
since lymphocytes::from’a given: cancer ._patient will’ inhibit - 
his own tumor cells in tissue culture iand ‘also. -tumor cells 
of other patients of Pie same a EYP eee he ee 
different: tolog: S. 

existence of: analog n 
papillomas and ‘carcinomas, and for such aciigens 4 common. ‘ko 
mouse bladder carcinomas. . Murine bladder .tumors may: thus. be 
suitable for an investigation of immune reactions: against ©: 
tumor associated. antigens of the. tissue specific:type.. ‘Rats -- 
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immunized with syngeneic urinary ‘bladder papillomas, then 
challenged by insertion of a methylcholanthrene pellet into 
the bladder, were: found to develop fewer primary ‘bladder 
tumors than aia) manu zed with normal. eee. tissue. 


(2) The contractor: had: p¥evtously shoe that: hf’ ‘umors 

of the same histologic type have common blocking antibodies 
since the serum from a given patient will block the tumor- 
destructive apnea of his Own” Lymphocytes” for’ his own. . tumor 
patients..- Tt was -how: ahows that in ‘addition to sera a 
similar blocking activity: ‘Gan be- eluted’ at. pH Sed trom 
human tumor tissues, obtained at: ‘surgery (seminomas” ‘and = 
osteogenic sarcomas), and from tumor cells growing’ in — 
ascites and pleural effusions (carcinomas of endometrium, 
breast, and ovary). A high (MW above 100,000).-and.a low. .= 
(MW below 100,000) molecular weight fraction can be separated 
from the eluates by ultrafiltration. Neither of. these. ; 
fractions could block lymphocyte mediated cytotoxicity 

in vitro when tested by itself, while a 1:1 mixture of them 





Gould. Blocking was also: ébtained: when..the tumor. cells were ea 


first exposed to the high and then to the low molecular 
weight fractions,:but not-when the sequence was reversed. | 
The observations obtained are analogous to previous findings 
in animal tumor systems and provide evidence that tumors 
growing in human patients» are coated by "blocking..factors."~ 


(3) Blocking material, in the ‘form of ‘sera: of rats carrying’ 
progressively growing polycma tumors and low pH eluates of | 
polyoma tumor tissue’ inoculated” ‘into. polyoma» isografted one. 
rats, cause an enhanced tumor growth, ‘ : 


(4) Sera fom a of seven tumor ‘patients. tested iGde. with* 
melanoma, one with colonic carcinoma and five with breast. 
carcinoma), who had ‘bécome clinically ‘tumor-free, could... 
"unblock" the ‘blocking effect of sera ‘from patients beating’ - 
tumors of the respective types, © ‘thus: making’ it possible’ for” 
immune lymphocytes “tokill cultivated neoplastic cells in’ 
the combined presence of the "unblocking" and blocking sera.” 


(5) “Unblocking" antibodies can’ ‘be produced by immunization ” 
of BCG primed rats or ‘rabbits with tumor cells: These | 
antibodies: can counteract the @ffect of specific blocking 
sera and tumor eluate in vitro. 
which had previously réceived a ‘polyoma’ tumor isograft, © 
unblocking serum was. found to inhibit the appearance of 
(or counteract) ‘the blocking» ‘activity of serum in! four Of 
five rats. Tumors’ in these four rats grew progressively — 








for 19-12 care “and” then® ‘completely, regressed. 
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when inoculated into rats. / on 





Siqnificance to Biomedical Research and the Program of the 
Institute: © This important and productive study of human 
ana animal tumor antigens, as well. as cell-mediated..and . 
humoral immune responses to the ‘antigens, has .already- . 
given, and promises to continue to give, insights . to. the 
understanding of the body's immune response to tumors, and 
ultimately may lead to. temas eher ayy of. established. tumors’ 
in man. , 5 





Proposed Course: “Continuation. of; ‘screening. Of ee and 
animal tumors for tumor-specific transplantation antigens. 
Continuation of in.vitro studies of cell-mediated .and: humoral 
.immune responses “against. TSTA, including. "blocking" and." 


"unblocking" factors, and. attempts at immune rherapy of 
established tumors. . 


Date Contract Initiated: April 14,1969 


Current Gontract Level: | $90, 000 


WEIZMANN INSTITUTE OF..SCIENCE (NIH-NCI-E~69- ~2014) See te 





Title: Study. of Virus- Sineuced: ‘tumor-specific Transplantation 
Antigens ‘ is : 





Sontrectus' i necdect Binwstes br, Leo Sache i...) 0 en.” ; : 


Charles. W: Boone - 





Project officer (NCI): 





Objectives: To. investigate. che ‘aiff rences. ee eeaea. the 
Structure of the surface of normal. cells and of cells 
transformed by viral and non-viral carcinogens by eugvaes. 
the differential binding of plank lectins. .« 








Major Findings:. “Coneanavalin. A (Con. A), gggteciicees. ye 
transformed cells, . byt. it only agglutinates normal .cells.. 
after they. have been. treated with. tyrpsin.. Only about - 158 
of the cell. surface is occupied by. Con. A molecules. at... 
saturation, — a 


Transformed,cells were agglutinated by Con. A.at.24°C-but: 
not at 4°C. Agglutination. of transformed cells by wbeatgern 
agglutinin, which.-binds to. N-acetyl-D-glucosamine- miike | gites, 
and by soybean agglutinin, which binds to. N-acetyl- “De co. 
galacyosamine-like™ sites, was, not Damperatire sensitive. x. 
Changes: in the ‘structure Of the cell. surface were found. in. 
the ascites form,of a. Moloney Vvirus- ~induced lymphoma, and 

in cells transformed by polyoma, virus,. SV40,..Rous- sarcoma 
virus, and the chemical carcinogen, dimethyinitrosamine. . 
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Cells of a Moloney virus-induced lymphoma (YAC) were 
agglutinated by Con. A, wheatgerm and soybean agglutinins. 
However, only Con. A showed a marked toxic effect on YAC 
cells in vitro and in vivo. In vitro incubation with 125°yg 
Con. A for 24 hours lysed 95% of the cells. Intraperitoneal 
injection of l-mg Con. A. at ] hour, 2 days, and 5 days after. 
intraperitoneal inoculation of 102 yYAC ‘cells ‘into adult: 

mice resulted in. an inhibition ‘of tumor formation — in TORE - 
50%, and 20%. of the animals , BERES CEST.” 


Amino acid and: ‘Cabbohyarats: transport. in: aeruel and: . 
malignant transformed hamster cells was studied after equal 
binding Con. A.'to the. cell surface. The transport: Of a 
number of amino ‘acids was: inhibited after Con. “A. binding’. 

in the transformed. Cells -but.not in the normal -cells. 

(e.g., L-leucine, L-arginine, - L-glutamic: acid, 
cycloleucine, -and.. .a~aminoisobutyric ‘acid).- Transport -of 
D-glucose and D-galactose was more inhibited by Con. A in’ 
transformed than ‘in normal cells....There was-no €ffect ‘on _ 
the transport of. ‘=-fucose. or .3- O-niethy1-D-glucose ain’ ene 
normal or transformed cells. — 










Significance to Bidmeaiest Research and’ he pregeat of the 
Institute: . Compounds “that: anteract. Cai TLerene? WLED 
Surface of .notmal “and tumor: cells are’ value * 
the chemical. nature of .the differences’ in “the: aur fade that? 
are associated with cell thalignaney.. | ‘They - are Bree of $ 
potential wertue for: tumor en ar 





Proposed Course: ‘The potential therapeutic valate’ of Con. A: 
Will be further.explored in. three main directions: 

(1) Chemical modifications of Con. A to‘attempt to” iinprove 
the degree of. previously ‘shown differential toxic effect. 
on normal and - tumor cells.” €2)~ Studies: ‘of what enables: - 
Con. A to produce ‘cell toxicity (how it differs’ from other - 
lectins which bind but do not kill). (3) Purthé® studies © 


of the ability of Cony, A to anauce. the activation of 
lymphocytes. cee a 


Date Contract Initiated: april. 224 1969. es 


t 





Current Sontract_ evel: 851, 600. 





WIS'TAR INSTITUTE, as ANATOMY. AND: STOLOGY “(usi-wer=E- 71 2092) 





Title: “Ext paebion’ and Chavacterizaticn: ot Virus- induced ‘ 
‘Transplantation! ‘Antigen - cand Rescue of: ‘Virus’ oom 
Sarcomas: cand ener ” 


Contractor's Pessect pirector: Dr. Anthony J.. Girardi 
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“elucidating | 








Project Officer (NCI): Dr. Charles W. Boone 


Objectives: To extract and: characterize tumor-specific 
transplantation satagens induced by selected DNA and RNA 
tumor viruses. 


Major Findings: (1) In cooperation with Dr. Berge Hampar 
(NCI), the peroxidase staining technique for localization 

of murine gs antigen is being evaluated. The technique 

is both more sensitive and more specific than the fluorescent 
antibody technique. (2) Examination of early fetal hamster 
tissue for antigens. shared with SV40-induced tumor cells . 
has confirmed Coggin's. findings that such a-common antigen(s) 
exists, but does not support the concept that it is the 
important transplantation type antigen. since: it-protects 
only male. animals. -His findings have been extended to -show 
the embryos of primaparous. females were effective immunogens 
against SV40 tumorigenesis while those from multiparous: — 
females were not. .(3) Rescue attempts have been: initiated 
employing human sarcomas and leukemias in a variety of. 
combinations designed to activate latent viral.genomes. 

These include, co-cultivation and fusion with either -BPL 
inactivated Sendai virus or HVRC Tee cute: 





Significance to Biomedical Research and the Pro ram of° “the 
institute: The treatment of cancer by immunologic: methods 
Ras been an attractive hypothesis for. decades, but it-is 
only recently that new and fundamental discoveries in 
immunobiology have made cancer immunotherapy a real 
possibility. Many tumors possess individually distinct | 
transplantation antigens against which the host mounts..an | 
immune response. ‘The , transplantation antigens ‘of-most - 
virus-caused tumors in different animal specids .are the 

same for a given virus. . The work being conducted by : ‘the 
contractor is part of:a larger .effort of the .SVCP to- ‘isolate: 
and test virus-induced tumor-specific Teepe ences 
antigens in animal, model systems. be 





Proposed Course: (1) Improve use of the peroxidase reaction . 


technique as a routine assay method for gs antigens and for 


intracellular localization of reverse transcriptase. (2) Study 
of the relationship of fetal antigen to transplantation 
antigen. (3) Attempt, to rescue human oncogenic viruses using - 
co-cultivation, fusion, and chemical activation with Brdu 

and Idvu. (4) Continuation of attempts to prevent spontaneous 
tumors of mice by immunological techniques. using direct. 
immunization with vaccines, noh~spécific stimulation, ‘and 
abrogation of .telerance ‘to isogeneic tissues... (5). Continuation 
of attempts to immunize against neoplasia. induced ‘by-“known 
laboratory strains of oncorna viruses. (6) Continuation 
of attempts to purify transplantation antigen extracted by 
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high molarity salt solutions or neuraminidase’ treatment, 
and characterization of the isolated component(s). 


Date Contract Initiated: -February 1, 1971 

Current Contract Level: Oe 

THE WORCESTER FOUNDATION Hee EXPERIMENTAL BIOLOGY - 
“~~ NIH-NCI-E-69-2007 ; 


Title: Isolation and Purification of Transplantation Antigens 





Contractor's Project Direchor: By. Poneae BF. H. Wallach 


Project officer, (NCI): Dr. Charles We Boone’ 

Objectives: To investigate the biochemical and antigenic 
.changes which occur at the cell» surface during and after | 
transformation by oncogenic viruses. 


Major Findings: This: program continued | to search for.new 


proteins in. monkey kidney: eslis: during. early” stages’ Of oe ae 


permissive,,.lytic.: infection by. the. oncogenic:. DNA. virus ° sv40.. 
It relied. heavily upon various methods of:cell fractionation 
and upon polyacrylamide - gel electrophoresis for: visualizing PI We 
the protein: components ‘of .isolated.cell fractions Repeatéd:.~ 


experiments produced consistent protein patterns for wumim— 066 0 P 


fected cell fractions. The latest and best-controlled 
experiments. show no..new gel bands visible:in fractions. 
infected cells. f:. gels. are stained in the Coomasie blue. ee 
oc Stains-All dyes. However, if the. cells are labeled: ey 
glucosamine-1-1 C, microsome and microsome wash fractions of 
infected cells display at-least one’ confirmed 14¢. band not 
found .in comparable. €ractions of control*cells.. ‘The . 

microsome "washes" were not: innocuous rinses, but. pemowvetl . 
materials whose protein spectrum was different: from: ‘the: ‘soluble 
fraction and whose 14c specific activity was’ considerably 
higher. Inasmuch-as by .far thehighest specific activity 

of any cellular component. was found in the ‘most buoyant 
microsome fraction, the activity of the material in the 
-washes suggests: that it:is rich insmembrane..glycoprotein or 

in an export material.which can be found on cell surface, 

or both. This’ "new" - gkucosamine-labeled : component of © 
microsomes from infected ceélls'.will be investigated: further, 
using non-SVCP support. 


Si nificance to Biomedical Research and the Progran of the 
institute; “N/A 


Proposed Course: This contract was terminated in September, 
LO7L. . 
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Date Contract Initiated: March 12, 1968 


Current Contract Level: None 


SALK INSTITUTE (NIH-NCI-E-72-3207) 


Title: Growth Regulation of Normal and Transformed Cells and ’ 
~ Immunological Approaches to Tumor Rejection and Prevention 





Contractor's Project Director: . tr. Edwin S. Lennox 
Project Officer (NCI):.. Dr. Robert J. Huebner ; 
Objectives: (1) Study how. the surface of tumor cells. differs: from that. . 


of normal cells. (2) Attempt immmological prevention and rejection © 


of tumors. (3) Study growth regulation of normal and cancer ‘cells, 
as directed by serum factors. 


Major Findings: This - is a new contract and es findings } have’ ‘not ae 
een reported. : ; 


- Significance to. Biomedical: Research: and the Program of the Institute: 


‘The proposed contract focuses .on the antigenic properties of Cancer cells 


which are undoubtedly. involved :in-the phenomena of unrestrained growth ° 
and metastasis of:.tumors. Projects A, C; and D work respectively* ‘towards: 
an ultimate: goal of enhanced immune rej ection of: tumors, regulation of 
tumor growth, and. a chemical -anti-turor vaccine, any. of ‘which would be- 

a major step forward in the. control of. human cancer. ‘ 


oposed Course: Pro: ect A. Ors. Dulbecco: & ee Tumor cell Lines 
wath altered antigenic. :ck racteristics will be derived to test their - 


ability to induce’ immune rej ection..of tne parent eLRIOT: 





Project B. B. (Dr. Nicolson) The. amount aaa ddetrihit ies of cell eiraerce: 
antigens in normal and tumor cells wiil be studied using. radioimmme 
assay, cytotoxic .methods .and espeetallys EM. visualization Beng” ‘ferritin- rg 
conjugated. antibodies and Plane lectins. 7 


Proj ect C. (Dr. “Holley). “The: dtr renciee: in. ake Cenuncan of growth of 
rmal and malignant. celis by: serum factors will be studied. a 


Project D. (Dr. Shier): Synthetic antizens: wil be eeenered with cheniics’. 
Structure similar .to: that of the receptors-on tumor cells. responsible - 
for agglutination with various. plant: lectins:,: and these a will 

be tested as immunogens.to.elicit anti:tumor:cellutar ° er ceewat 


Date Contract Initiated: March 6, +1972 


Current Contract Level: $588, 640° 
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"BREAST CANCER VIRUS SEGMENT 
. Dr. We Ray Bryan, “OSD,. DccP,. NCI, Chairman. 
- Dr. Robert Depue, OSD, pecp, NCT, ce Chairman 
Dr. Harry. J. Ses ‘OSD; .DCCP, Executive:Secretary =. 


GEORGETOWN. UNIVERSITY. SCHOOL OF MEDICINE (pH43- NCI~ £65. 53) 


Title: “Human Breast Cancer. Studies | 


Contractor’ S Project pinsetons Dr. WiTTiam F. Feller . 


_ Project Officer (wet): Dr. We ‘Ray Bryan “7 
Objectives: _ oe _< 


1. Continuation of studies on the association of virus-like 
particles in human milk, with puilan breast cancer. | 


2. Tissue culture Attempts to propagate virus-like peptic ies 
observed in human milk and breast cancer cells. 


3. Attempts to induce mature virus preadeeion: in established 


tissue culture lines of human cancers, particularly breast, 
cancers, 


Major Findings: 

The most important result was. the: ciceseen eran of: virus: wendtiction in. : 
human cancer céils in tissue culture by the method recently introduced by Rowe 
and associates for the activation: of leukemia virus in mouse cells,.namely-by = _ 
treatment with IUDR. The additional finding was made that treatment with DMSO 
following IUDR enhanced the reaction. by:a.factor: of..10 or more... The.-human - 





_ cell cultures involved were established lines of.a rhabdomyosarcoma; ‘and of ~ 


a metastatic lesion in a node of a patient with lung cancer. Virus particles... 
were detected by electron microscopy. Whereas the particles observed in the ~~ 
lung cancer cells budded from .cell..membranes and. in every. way. resembled. the _ 
known C-type oncogenic. RNA., viruses ,. those of the rhabdomyosarcoma: -budded: from 
the endoplasmic reticulum and were intracisternal rather than extracellular. 
Most of the particles. resembled A-type particles but.many of. them. had dense 
nucleoids and’ resembled C- -type particles except for their intracisternal 
location. Further studies are in progress to rule out contamination of the 
cultures with some murine. virus,.,.-If.the latter are ruled: out, this. will . 


represent the first successful. induction: of -a human oncorna virus. in an © 


in vitro system, 


-Efforts to ¥nduee. ‘particle. prediction an nan. ippeaee cancer. cultures, . 


similar procedunes have not: been successful thus far. 
In the studies on human mitk, the new: biechemical gethad ‘of. Spiegelman nd 


Schlom for the detection of oncorna-type viruses has been introduced to 
replace the more time consuming and much less sensitive method of electron 
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microscopy. It involves the simultaneous test for 70 S RNA and reverse 

transcriptase. This method is now being used in the monitoring for selecting 
positive milks from which sufficient virtis-type material can be recovered to 
support investigation directed toward propagating the agent in tissue culture. 


Significance to Biomedical Research and the Program oF the Insti tite: 


This contractor was one of three initially selected to investigate the possible 
association of. viruses with human breast cancer, and, in collaborative. studies 
involving electron microscopic monitoring by another contractor (67- 1176), was 
the first to show that particles resembling the’ oncogenic RNA viruses are > 
present in milk. of women oe: have had breast cancer. 


This observation led to an expansion of the effort on breast cancer. under: the 
SVCP, and the studies under this contract are essential for determining whether 


the candidate agent being observed is actually virus, and related to the 
causation of the human disease. 


- Proposed Course: 


The effort conan the objectives described will be continued at the current 
level. : ; 


_ Date Contract int eis eed: 9/64 
Current Annual Levels “3, 400° 


HOWARD UNIVERSITY SCHOOL OF MEDICINE (NIH-NCI- -E~70- 2178) 


Title: “Taimunclogical Studies on’ ‘Human Breast Cancers | and: Other Neoplasms 


4 
ie 





Contractor's Proj ect: Director: 





oD, ‘Michael 4; Viola’ . 
Project officer (wer): or. ‘Ronald ‘Be “Herbernan 
Objectives: coat 


1. “Procuréiient! of are specimens - Fo use by SVCP pari cipiants as well] 
i as. ‘For: ‘research ‘conducted in the contractor’ s institution. 


. Selected’ specimens: of breast and other cancers procured’ at 
~ operation or biopsy. , 


b. Sera from. patients with breast ae other cancers, and ‘froin 
patients’ with non-néoplastic diseases for use as’ controls. 


3 Establishment and characterization of tissue culture lines From 
. selected cancer patients, pet eleahery breast cancer. 


3,‘ Immunological studies of established cancer cell. Vines: and of 
patient aied peease cancer and’ “other neoplasms. 
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Major Pindings: 


"Ts 


“Procurement of specimens 


| eee The. ‘following’ numbers: Of specimens: have: been: ‘distributed ‘to 11.- 


‘ntramanay, Abd eer mre! Sore ciate: of the SVCP, 


Breast carcinomas 25 
Fibrosarcomas Z 
Gastrointestinal carcinomas 5 
Lung carcinomas 2 
Vulva carcinomas = = ° hive que ia 3 
Malignant: éffusions: tiesaist. cepces) i 2 
.- Lymphocyte: preparations from: Hodgkins patients 2 
Lymphocyte preparation from breast: cancer) 
patient 1 
Lymphocyte preparation from patient with CLL: ] 


b. Sera from breast cancer patients and matched controls 35° | 


Sera from Hodgkins patients and matched controls 50 

Selected cancer sera and controls 54 

Large plasma specimens with high antibody titers). ie 
against Be Lev ott line ) 2. 


Tissue culture studies: 


A cell line (W-1) has bei oe riche froma “malignant oieural Be 
effusion from a patient with disseminated breast: cancer. Using ‘the =.’ 
simultaneous detection method, high molecular weight RNA. (70 S) and 


reverse transcriptase were found in the concentrated supernatant from: >< 


this cell line. It is now being further characterized, and cloned» 


for use vin aemenoioer ea) and: lea cay SS ‘on ‘human ee 
cancer. ce ; 


Immunological studies of patients: 


Thirty-five patients with breast. cancer and a similar-number of con-" | °° 
ctrols have been studied with respect to lymphocyte response to various 
dilutions of PHA... Response -‘to PHA ‘decreased in disseminated breast. 
cancer. ‘The: ‘decrease was ‘found ‘not:to be due to serum*factor; and an: 
' attenipt ‘to correlate: lymphocyte: wresponse ‘to’ welative. proportions: One 


B and T lymphocytes ‘is now in progress. 


‘Personnel from the: contractor's : ‘laboratory are’ now being’ trained in 
.. the «Project Officer's: ‘laboratory: ‘at NCI in -séveral new immunological 


techniques te be employed in collaborative studies: on ‘breast cancer 
and other patients at the contractor's institution. — 
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Significance to Biomedical Research and the Program of the Institute: 


The NCI does not currently have an intramural program on the study of human 
breast cancer, and this university hospital in the Washington, D.C. area 
provides the important needs of (1) breast cancer patients for study by intra- 
mural! §cientists,.in collaboration with thé contractor; and (2) fresh cancer 
tissue, lymphocytes, and other.specimens for tissue culture, immunological 

and virological studies both by intramural scientists and other SVCP 
participants. — 


Proposed Course: Sia ent Fe 

Personnel from the contractor's laboratory are being trained in the Project 
Officer's laboratory at NCI for expanded immunological studies of cancer 
patients, particularly those with breast and Boren cancers. An increase of 
about $6,000 in funding 7s projected. ihe ees 

Date Contract Initiated: »4/27/70: 


Current Annual Level: | $49,729 


INSTITUTE FOR MEDICAL RESEARCH PH43-NCI-E-68-1000) 
Title: Studies of Human Milk and Mammary Tumors 


Contractor S Project Director: Dr. Dan He Moore 






Proj ect. Officer (NCI): Or. | oe Ray Bryan 


Objectives: 


To exeicre: vie. milk and breast cancer. ‘tisaue. in sate of: a: virus that 
might be etiologically related to the disease. 


Major Findings: © 


As previously: reported, important leads suggesting the - dpevitae tavelivaniont 

of a-:virus in human-breast cancer were obtained in-exploratory studies, namely: 
(1) the-finding of virus-like particles ‘resembling the. oncogenic :RNA viruses 

in some:-milk:specimens from: women. belonging. to. high-breast=cancer families, 

and (2): the»finding-of-reverse transcriptase activity <in such. pee ae ~positive 
milks (initially collaborative with contract #70- 2040). 


A multidisciplinary effort was initiated at the beginning of this contract 
year to. mee these leads .on the: human.problem.and to, use. the: mouse ea 
tumor virus, - MTV). system : ‘to >. gilt de. the -human studies. 


A- biochemical laboratory was added and 25 ‘human at ik specimens studied thus 


far show that about one-third of them were positive for reverse transcriptase, 
confirming the earlier exploratory results. In other biochemical studies the 
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five major proteins of purified mouse MTV recently reported by Nowinski have 
been confirmed, and an additional protein has been identified in the 69,000- 
110,000 molecular weight range which is thought to be the enzyme, reverse 
transcriptase.. 


New techniques developed in the expanded tissue culture laboratory have 
resulted in the successful explanation of 7] human breast cancers. Forty- 
five have been investigated thus far by negative staining and thin section 
electron microscopy. Spiked particles resemb1] ing: the MTV have been found in- 
3, and smooth surfaced particles resembling C-type virus have been found in 
24, A third type of particle with shorter spikes than the MTV was found in 8 ~ 
cultures. Double blind studies are in progress to determine the association 
of reverse transcriptase with type of particle. .A total of 172.milk specimens 


have been collected for this purpose from women. of. high- breast-cancer le ‘and 
control populations. ee 


Neutralization’ tests. have been initiated 4 on 60 human sera (from breast. cancer 
patients and controls) to determine whether they reduce the activity of MTV 

in test mice, Other immuno logical studies underway include: .(1) the immuni- ~ 
zation of rabbits: with high-speed pellets from human. milk containing high... 
reverse transcriptase activity and. a high number of:.virus-like particles, as 

a source of: specific. antibody against: ‘the candidate, human. particles; and 
(2) the immunization of test mice with such human.candidate. virus to. determine 
whether it will protect. against. later” challenge, with the: mouse, MTV. 





Si nificance to Biomedical Research and_ ‘the, Pro ram. of: the: Institute: 


This was one of three projects initially set up to ‘determine whether suffi- 
cient evidence could be found for an association of virus with human breast- 
cancer to. justify a broader formal program on the virus approach to the 
etiology of the human disease. The results of studies under this and other 
related contracts (see also PH43-NCI-E-65~53 and PH43-NCI-E-67-1176) led to 
an expansion of programmed activities. on. breast .cancer wader this. as. well as: 
the other contracts. a i Pas x 


Proposed Course: 


rah 


This multidisciplinary. effort will continue at. its current. level for further 
electron microscopic, biochemical, ‘tissue culture, and..immunological dnvesti- 
gations of the candidate. chuman virus in. milk and breast cancer; Eissues 
Date Contract Initiated? + 6/28/68 ee ae 


Current Annual Level” $402 000.2... 


Evo 


MASON RESEARCH INSTETUTE (NIW- NCI E-70- 2204) 


Title: Hormonal. ‘Inf luences® ‘on® the Induction of” Breast cancer in Specific. 
_ Virus. Infected Animals 


Contractor's eraiect Director: Dr. Marcus MM Mason 
Contractor’ S Principal Investigator: oD Arthur E Bogden 
Project officer (NCI): Dr. We "Ray. Bryan : 
Objectives: f 


(1) By. studies: of the hormone. profiles of blood’ and urine. of. experimental, : 
animals: during. normal physiological cycles and during different. regimens. . 
of hormone treatment, to determine the hormone dosages, combinations, and 
sequences to be ‘tested in the Virus- rhormone co- caneimogenes >, studies of . 
objective (2). : 


(2) To determine whether ‘Candidate: viruses isotated from. siti. breast: 
cancers: are capable of inducing ‘breast cancers in their natural.hosts. 
and/or animals of other species, using: appropriate hormone. stimulation 
of the hormone-dépendent target .tissues (mammary glands). Candidate | 
viruses.-currently: under investigation are: (a): the Mason-Pfizer Monkey - 
‘Virus (M-PMV) ¥solated from a breast cancer of a Rhesus monkey at the 
contractor's institution; and (b) the R-35 virus isolated, Erom.a.trans- 
plant -of a Spontaneous . ‘breast cancer of a Sprague-Dawley: rat, also at 
the contractor’ s HS EIGEN eee ceh 


Major Findings: 
M-PM Virus es 


The sopvopriata: regittens' for fieraiaal: treataient: (hormones , dosages, saguences._ 
and combinations) have been worked out in female Rhesus monkeys for (1) pro- 
ducing hypertrophy of the breasts with hyperplasia of the ductular and alveolar | 
epithelium, and (2) for inducing and maintaining lactation of such stimuTated 
mammary gtands . These regimens are now being applied in two types of investi-. 
gations: (1) Hormone: treatment of female Monkeys - inoculated’ as: ‘newborns - with 
M=PMY . Treatment is begun when they reach 18 months of age and will :be =: : 
continued for prolonged periods ‘as -a:co-factor in breast tumor induction. The 
animals will be observed for two to three years for the appearance of. breast ~ 
cancers. (2) Inoculation of sexually mature, hormone: treated; female Rhesus 
monkeys with M-PMV directly into the hyperplastic ductules and alveolar: tissues 
to determine their susceptibility to infection with M<PMV. Infectivity is © 
currently being tested by inducing lactation and examining milk for C-type 

M-PMV particles, reverse transcriptase activity (collaborative with others), 

and the presence of specific viral antigens. These studies are at an early 
stage and sufficient results are not available for evaluation at this time. 








R35 35 Virus 


Until recently, no rapid in vitro method was avaiable ‘for deremining the 
biological activity of this virus, and the fact was not.previously known | 
that its biological potency is greatly diminished by freezing and storage. 


In experiments initiated with frozen virus, before this information became 
available, the following results have been obtained: 


‘A total of 5 female Sprague-Dawley rats inoculated as newborns with the Re 35.5 


virus have ‘developed mammary adenocarcinomas among..a, total of:.98 inoculated; 
giving an overall incidence of 5.1%... The time of. appearance: varied from 4- 
“to 14 months, all but 1 appearing in ‘rats less than one year of age. No 


tumors of this type were observed among 197 uninoculated controls within Ene 


same experiments. 


All of the mammary adenocarcinomas.occurred .in rats. inoculated with 3 of the 
9 different ‘lots of frozen: virus used in the studies, with: the following. 
frequencies: 2/36 (5.6%); 2/16 (12. 5%), and 1/20°(5.0%). No-tumors:of this 


type occurred among: animals. inoculated with. the. oeher 6: lots of frozen’ virus. ging’ 


Another type. of ‘tumor, “-Fibroadenoma, ‘known to occur spontaneous ly + ine ovder 
animals of this strain has been observed in. two: uninoculated “control + ial 


at approximately nM months . OF. age. 

Although the smal’ ‘number of ‘mammary. uMOr'S | observed. ages: not: ee 
definitive evidence : ‘that ‘the R~35 virus 
the results: lend strong’ “encouragement. t 
are now beifig repeated with fresh virus 
prepared, which shou 







his. possibility... These :studies: 
inoculated. on :the same. day2 as dey is- 
d have. much’ stronger ‘biological, activity. noua 








Significance to Biomedical Research and the Program of the: Institute: 


At the present: time, breast. ‘cancer-is ‘known, ‘to be’ eased ‘bya a virus in only 
one animal species, the mouse... This. project, involving biological testing: 
of candidate viruses for oncogenicity,. is.part. of a. broader program: activity 


for determining ‘whether viruses are. related to breast cancer:in animals. other 


than mice. © Such anima studies are necessary for developing: ‘technology: sateal 
approaches ‘to the ‘Study OF. the. -human breast cancer virus. problem,.: 


Proposed Course: 


The experiments under way will.be continued until the planned fiunbers of 


experimental animals have. been. inoculated with virus (50..monkeys,. 2000: rats, - 


and several hundred each of mice and hamsters, all inoculated as newborns). 
Observations for tumor induction will be continued for the lifetimes of the 
rodents, and for 2-3 years in the case of monkeys. If oncogenicity is 


demonstrated for any candidate virus, systematic follow-up studies will be. 
introduced, 


Date Contract Initiated: 6/9/70 
Current Annual Level: $265,000 
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is oncogenic for. rat mammary tissue,» 








MEDICAL COLLEGE OF WISCONSIN (PH43-NCI-E-68-1010) 

Title: Hormone ‘Effects on Virus Particle Activity in Breast Cancer 
Contractor! S project Director: Dr. Ronald Pattillo | 

Project officer (NCI): Dr. Robert H. Depue, dr. 


Objectives: 


To study the effects of human hormones on possible oncogenic virus production. 
in human breast cancers in vitro. The hormones to be studied include the | 


lactogenic hormone and biological ly active “estrogenic | and prgestattonal 


steroids. 
Major Findings: 


A series of breast tumors have been studied in the initial experiments to 
define culture’ conditions, optimum type ‘of tumor-hormonal responsiveness and 
potential. for continued growth in culture. Encouraging new.leads that may | 
have relationship to the recently reported identification of virus particle 
production within epithelial “domes” from mouse mammary tumors have. been 
observed’ in one of the human tumor cultures, “Attempts to subculture these 


"focus". appearing cell -aggregates have not as yet-been ‘successful. However, .. 


these experiments suggest a possible parallel between mouse mammary tumor 
behavior in vitro and the human tumor. The culture medium is modified by 
conditioning. with the hormone secreting trophoblast ‘cells in.vitro. This 
medium also contains polyvinylpyrrolidine | which favors the growth.of tumor 
cells in suspension: Several of the tumors show epithelial cells. which. 
appear morphologically-:similar to breast’ cancer cells. In the cultures, to 
date, insufficient cells are available for testing for functional markers 
such as casein or the production of B-~particies. 


Significance to Biomedical Research and the Pro ram | of the Institutes. 





The contractor has recently: estab] ished” a- multipotential]. ‘human. hormone. synthe-. 
sizing trophoblastic:.cell system which is used in ¢o-cultivating. experiments. 

under a variety of conditions aimed at providing suitable hormone conditions 
for human. breast cancer’ cell propagation. These studies may. provide an 


important insight into the hormonal effects on virus activity in human breast 
cancer, 


Proposed Course: | Ae 
The effort. toward the objectives stated’ wild be contifued at. * the: current jevel. 
Date Contract Initiated: 9/19/63 as 


a” 


Current ana ayers $111,635 
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MEMORIAL HOSPITAL (NIH-NCI-E-71-2194) 


Title: | Procurement of Human: Serum Specimens from Defined Population Groups 


for Immuno-epidemiological Studies 


Contractor's Project Director: Dr. Herbert F. Oettgen 
Project Officer (NCI): Dr. Harry J. Clausen 


Objectives: hig ae : 


Procurement of serum specimens from the following defined population groups 


‘as a part of a collaborative effort to determine whether candidate viruses 
isolated from human or animal sources are related etiological ly to human 
breast cancer. 


Basic defined population: Women eneerie Memorial Hospital, 
New York City, for first diagnosis ° 
af any breast disease. 


Test group: © Women whose lesions. prove to be malignant .as 
' determined by aeusy 


Control groups: 


a. Women whose lesions. are found on. biopsy to be. benign prolifera- 


“tive ‘Yeactions or reactions: susp Gtes as. being. precneoplastie 
in: mature. ; : eats 


7, Diy Women whose 4egions aré considered to be uhiretated to! neoplasia. 


Major Findings: 


This contract was “yeabetated 6/23/71, bie there’ was a é-inonith delay. in 
activating it because laboratory space to be occupied ‘did not become avail- 
able until January. The previous occupants were. unable to. vacate because 
their new quarters could not be made ready for occupancy due ‘to a’'strike 


in New York City. Since. there was a delay in starting the activities under. a 


this. contract the. serum ‘Specimen procurement did not. ‘start: until Aprids 





Si nificance to Biomedical Research. and the Progr ram of the Institute: 





Since viral ‘agettts suspected of: causing cancer in man cannot. be. tested 7 

directly in human subjects, it is necessary to establish. etiological. 
relationship ‘indirect ly” through ‘immuno-epidemiological studies. This con-. 
tract is for procuring the epidemiologically defined bank of serum specimens 


essential to the determination of whether antibodies. against. suspect viruses: — 


occur with higher’ frequency, and in larger amounts, in. Sera of. women. With. % 
breast cancer as ° | conreres with  spptoprinte, controls. 
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Proposed Course: 


It is anticipated that a sufficiently large bank of specimens for thee 
proposed sero-epidemiological studies can be acquired under this contract 
within a period of 2 to 3 years. 


Date Contract Initiated: 6/23/71 
Current Annual Level: $46,340 


MICHIGAN CANCER FOUNDATION (NIH-NCI-E-71-2421) 

Title: Studies in High ‘Breast ‘Cancer Famt Ties 

Contractor's Project Director: Dr. Michael J. Brennan 

Project Officer (NCI): Dr. Harry J. Clausen 

Objectives: | . 

The first year of this contract was a feasibility study to determine: 


(a) If large quantities of human milk containing sufficient virus-like 
particles could be secured through monitoring large numbers of milk 
specimens taken from lactating patients on obstetrical;.services in 
the Detroit metropolitan area and to establish demographic genetic 
characterizations of these. patients' “families So as to determine 
the strength of the genetic or nongenetic factors which might be 

- associated with virus-like particle secretion. in. the milk... - 


(b) Whether electron microscopy, through negative staining procedures, 
represented an adequate method of monitoring milk specimens, “and 
the selection of those which contained eter, lange. amqunts, Of 
Virus- Tike’ ‘particles. . 


Major Findings :” : 
Collections of milk ‘ Savin jes: are ° underway at. 3] of ‘the 43, obstetrical services. “ 
in the area and currently milk specimens are being ‘obtained from some 150 
nursing women per month. Objective information.on the causes of death and 
neoplastic disease experience: is now complete for 70 -families and: partially 
completed for another 100 families. Therefore, the. operational .base upon | 
which large- -scale studies. of. a” ‘fully. damographic spectrum of young nursing — 
mothers has been: established and the: characteristics can. now be, Meveloped 


Del ef 


in relation to. breast cancer etiology: and. ‘development. 


Some 335° “idk specimens” ‘have been. shipped to NCI as well as “other investi- 
gators involved in the Spécial Virus” Cancer Program... To date few, if. any, 
fully typical B particles have’ been demonstrated. By means of negative — 
staining electron microscopy milk specimens have been found which contain 
particles of a virus-like appearance but not fully meeting the criteria for 
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"B" particles. It is felt that particles are being destroyed by a milk 
component and further. work on particle preservation is being continued. 


Siam iicance to Biomed cal Resear rch and the Program of the Institute: 


- At this time, ieee cancer. is. cian to: be caused: bye a virus ‘in ‘only: one. 
animal species, the mouse. ‘Therefore, studies based on; leads from this : 
animal species have been conducted to determine if evidence might be 
obtained for an association of viruses with human mammary cancer. The 
"clustering" of breast cancer within family groups and its similarity to 
that:.observed:for mouse. mammary..cancer -before the development: of -inbred 
mouse strains. has ‘suggested : that. a Mvirus-might also: be tnvolved in human 
breast cancer. Efforts: to: obtain additional. evidence on ai:basis of which: 
virus-like particles. ‘in. human. milk might be dengnet rated sto. be serial 
virus. are . in Progress. Re Or as $ 


Proposed Course: es 





Since large. scale monitoring of tuman mi tk: specimens with negative staining 


EM alone has not proven satisfactory, it is proposed that the:primary ~ >. 
monitoring will be done in the future with new biochemical techniques that 
have recently become available, namely the simultaneous: test for 70 -S RNA. 
and reverse transcriptase. EM will be used only for confirmation on those 
milk specimens that prove to be positive for reverse transcriptase and 70 S. 
RNA. These monitoring and investigative procedures on milk samples will be 
conducted. inthe: contnactor-s Jaboratory as..well. as. ‘the. study -of medically. 
: sy. material and lactating, mammary: tissue from..collaborating: 

dies . on methods .for preserving the:. morphological - 








will ‘be Vat ued, = ae oe 
bate Contract Initiated 6/20/71 
Gurvent rma ail “SS fa 


PFIZER I INC. (PH43- NCI- E- 67- 1176) . 
aitie: | WiroTogical ‘Studies of Human and Animal Breast. Cancers: 


Contractor's Project Director: Dr. K. E. Jensen 
Project Officer, ANCE}. Dr. W. Ray Bryan 





Objectives: 


i Electron Hicrosco ic Studies. 





An electron ‘microscopic laboratory. with professional Hand supporting . 


staff is operated for two purposes: (a) The search for viruses in 
human and animal breast cancers, in collaboration with other: SVCP 
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participants not having this capacity; and (b) EM monitoring and 
research at the contractor's institution associated with virological 
studies on new candidate viruses isolated ‘from ‘breast’ cancer ‘(see 
objective 2). 


2. Virological studies directed toward the’ fitter characterization on new 
candidate breast cancer viruses, and: the development: of new ‘animal mode] 
systems for guiding eseer! on the aan probiem.' us 


Major Findings: a 


Previous studies involving -the: EM ceotianewstion. ‘of ‘this contract ave’ resitied 
in the finding of virus-like. partictes:. resembling known oncogenic’RNA viruses — 
in the mitk of women-who ‘have had breast cancer, andthe discovery of two new: 
candidate viruses isolated from breast cancers. of ‘animals=-the Mason@ ‘Pfizer.’ 
Monkey Virus (M-PMV) and the R-35 rat virus (R-35V). The successful propaga- 
tion of the latter two animal viruses, in collaboration with another contract 
at the contractor's institution (70-2080), led to the supplementation of ‘this 
contract during the current year to provide a facility specifically for the 
study of breast cancer viruses, eand: to scarry a systematic: studies! on ihe 
R=35 and MPH viruses. 


The following additional. results nave been obtained: 


R-35V 


This virus.-has been found ‘2 infect. ‘and transform norte’ “ebating rat. mammary » 
gland cells in tissue culture. The réaction “appears to be specific for. mammary 
tissues since: other types of rat cells (é@vg.: spleen, thymus , bone-marrow, |. 
kidney) were neither ‘infected nor transformed. An in vitro assay. method: based 
upon focal transformation of the susceptible cells has been developed and is 
now being used in systematic virological studies. 


Evidence that the R-35 virus is oncogenic is represented i the fact that 
transplants of foci transformed in vitro to weanling rats grow. as -highly 
malignant tumors. The latter contain both carcinomatous and sarcomatous 
components. 


The virus has been found to contain gs 3 entiges. but not ‘the gs 1 antigen of 
any of the mouse oncogenic viruses. oe 


M-PMV 


An immunofluorescent end-point assay has been developed for the. in 1 vitro a: 


assay of the M-PMV in NC~37 cells (of human ortgin) which it has been fot Found 
to infect. | 


Specific antigens of the M-PMV have been observed:in 2.of 5 normal Rhesus 
monkey ‘embryos tested, antes tg that ee virus mane be Ine jaenous in 
this species. se 
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inugeotaaeal studies. have. shown that the M- PMY Mirion contains five distinct 
antigens, - three associated with the coat and: two. with. ‘the .core, .or muclegid. 


Significance to Biomedical Research: ‘and the. Prog ram of the Institute: 





The contractor! [Ss “EM laboratory continues. ‘to be a ey participant. inva None . 
collaborative program in the search for viruses related ‘to human and. animal 
breast cancers. 


-The further | cea ‘and development ‘on ane tia: new candidate anual iBnedst | 
cancer viruses.in the: contractor’ ‘laboratory is essential: to. the application 


-of these new: models to studies. of the possible viral etiology of: ‘human breast 
cancer. 


Proposed Course: . 

The activities described will be continued at the current level until the 

determination is made whether these candidate animal viruses are etiological 

agents of breast cancer of the types from which they: were isolated. . 
Date Contract Initiated: 6/28/67. 


Current Annual Level: $328,000 


— TEL AVIV UNIVERSITY _ NIH=NCI-E-72- 3237) 6 
Title: Isolation, Purification: and- Propagation of Virus~ like. Particles. 
from ‘Human Milk in Israel 


Contractor’ s Project Director: Dr. Jafa Keyday a 
Project officer inc): Dr. Timothy E. O'Connor 


Objectives: 


Purification of candidate virus from various milk. ‘samples: obtained from 
~women of designated high-breast-cancer-risk populations in Israel. and assay 

for RNA-instructed. DNA. polymerase. as: well as: at tomes: to. GROW: the mi “virus” 
in human tissue cultures. Se : os ey a 


Major Findings: 


This contract was initiated late in the fiscal year (March, 1972) and 
although work toward -the. Stated objectives.is fully under way,.it- is too 
early to" assess the. sigr icance: 108 apparent: progress: already, being made, 





Significance to Biomedical ‘Research’ and the Program of the institute: 


Israel is a particularly favorable setting for an investigation of this type 


since high-risk donors of milk are easy to identify and line-up for milk studies 
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well in advance of delivery, because of the following reasons: (a) Israel 
has a mandatory - national cancer registry and the occurrence’ of breast cancers 
within families can be readily determined, (b) Israelhas a°nationaT health 
plan which includes maternity cases who report for care early in pregnancy, 
allowing ample tine for surveys for’cancer history, (c) most women deliver in 
hospitals thus simplifying the logistics of milk procurement, and (d) most 
importantly, there are several ethnic groups within Israel] having breast 
cancer risks among the highest Known. 


The evidence of virus-like material in human milk obtained in other SVCP 
projects makes, it essential to propagate’ this candidate agent for’ further 


characterization and determination of its association with ‘human breast - 
cancer.» This contractor has unique advantages for pursuing these ‘goals. 


Proposed Course: 


The project will be contac? for at least two years at essentially ‘the same 
level. 


bate Contract: initiated: 3/23/72 
Current Annual Level: ' $71,750 


UNIVERSITY OF CALIFORNIA, DAVIS, CALIF. (NIH-NCI-E-72~2080) 
Title: In vitro cultivation of human and mouse: mammary: tumor viruses. 
Contractor's. Project: Director: Dr. Robert "Dy Cardiff 
. Project Officer (NCI): Dr. Robert He Depue 
Objectives: | | 
1. To study human breast iseue tinder vartous espapinental pondi cone 
developed from the mouse mammary model for the presence of possyRIG 
human manna ry tumor viruses. . oe tnt a Sees 
2. Té study the’ aroduction of -mouse ‘mammary tumor virus : (NTV) in wtbro 
in order to develop concepts, techniques, and reagents that m mig ght 


be applicable to larger scale production of this virus and of 
potential human breast cancer viruses. 


Major Findi ings: sili: 
This contract (usiotiated February. ie 1972) is still in the early’ stages of = 


implementation and=although tissue culture: $tudies on both human and mouse: 
tissues are in progress, no experiments have yet been completed, . 
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Significance to Biomedical Research and the Program of the Institute; 


The finding of virus-~ like ceRcicles as well as 70 Ss RNA ane reverse iranseripe 
tase in human milk and breast cancer tissue cultures by several investigators. 
within the SVCP strongly suggest that a virus may be associated with human ~ 
breast cancer. If so, it-will be necessary to-produce such virus.in large. 
quantities in ules to further characterize it and determine its relation to 
the human disease. But this problem, in vitro cultivation, has :not.yet been. 
solved for the mouse MTV. 





This contract. is-for the: devevenbant of ciemledee and. technology. for in: aera: SBF. 
cultivation and -large scale production: of the MIV, with simultaneous ~ wes 
tion of progress” to attempts tc cultivate the- human candidate’ virus. 
Proposed Course: ‘No change in initial contract, 

Date Contract putes aire 


Current Annual Level: 599, 376 | 
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- NETHERLANDS CANCER _ ete (NIH 72-32 260) 
Title: “Tnmunogenetic. Studies on Breast Cancer ae Leukenita 
Contractor! 8 Project Director: ‘Dr. sis M. Boot 


Contractor! s Assistant Project Director: Dr. J.H. Me. ilgers 


Bebijecess Officers (NCI) : Dr. W.: Ray Bejan: and Dr. Walter E. ‘Heston 


Objectives: To study the transmission of mammary tumor virus. in the. 
GR strain ‘of. mice.'through segregation. experiments. to determine whether 
mammary tumor development is: due to a single genetic. me giving: 
further evidence for the provirus theory. 


‘Major Findings: This is a newly funded contract and there are no 
findings to be reported. 


Significance to Biomedical Research and the Program of ee Tthatitater 
Epidemiological studies on human breast cancer indicate that in families 


having a high risk to this disease, the genetic factor associated with 

the higher risk is transmitted through the paternal as well as the maternal 
line. The GS strain of mice to be studied under this contract has this 
type of inherited disease, it. contrast to the CH strain in which the pre- 
dominant influence in the high incidence of breast cancer is transmission 
of the mouse mammary tumor virus (MIV) through the mother's milk. Although 
MTV is also transmitted through the mother's milk in the GS strain, foster 
nursing of the young on low breast cancer strain females does’ not reduce 
the excess risk as it does in the C3H strain. The GR strain may therefore 
represent a more appropriate animal model for leading studies on the human 
disease. The GS strain is not now being adequately studied, and more work 
on it is needed because of the popular question now being raised whether 
non-nursing of female infants, by mothers belonging to high risk popula- 
tions, should be practiced. If the human situation is more like that in 
GR mice, then obviously non-nursing would have little or no effect tn. 
reducing risk in the human disease. 

Proposed Course: The GR strain of mice developed by Muhlbock is a unique 
Strain for the study of the cause and development of mammary tumors. By 
an early age practically all the females have mammary tumors which have 
arisen from premalignant hormone responsive plaques... These tumors are 
caused by the mammary tumor virus (MIV)-~the tumors have B particles-- 

but the virus is transmitted vertically apparently through germ cells, 

as a genetic factor is transmitted. It is on this that Bentvelzen 
developed his concept of the "provirus" in its transmission. Segregation 
Studies have suggested that susceptibility to mammary tumor development 

in this strain is due to a single dominant gene, presumably the same 
Segment of the genome from which the virus arises. They now have two 
rapid tests--one for microscopically small tumors that requires three 
weeks and indicates the presence of MiV, and an immunofluorescence test 


of mammary cells that can be do~e in a day and indicates the presence of 
MIV antigen. 
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Using both these tests for classifying 1 mice of selagseiny populations 
they propose to confirm that this is a'single locus and then ‘to’ locate 
it in the genome. This will be done with linkage:.tests using linkage 
stocks from Bar Harbor that carry many of the usual markers and also a 
number of biochemical markers. Next - ‘they propose: to develop congenic . 
Strains, one of strain GR with the allele at this locus from C57BL, one 
of strain C57BL with, the tumor gene. fren: “GR; send one.of . strain “020 with 
the tumor gene from GR. ve Ppp Bt Soong 


These are the next logical steps.in- the dtudy. of the tzanemission: of 
this tumor virus. They should provide proof of the single genetic 
locus and give further evidence for the provirus theory. In addition, 
the congenic lines will be needed for future work. - ae 


It is also proposed to do the same thing with the :mouse leukemia virus 
system as a control for the Beene tumor studies. 


They then want to test for type ‘apectéte gatigene of Callfyery CTV) and 
GR MIV and see if these can be identified in segregating backcross 
mice and correlated with, the: occurrence. of. mammary. tumors. .We.need. 
any further | clarification of! these. lines: of virus | that: :we., can get. 





With the anti-MTV aha anti-MuLV. : sera’ developed Bon hese: medal secrete + 
tumors they are also. proposing» to. screen:human tumors for. possible. dater= 


species antigens. These studies. would. be correlated warn EM: scanning: 
of the tumors for viral. particles. wie EEG “ : 











Date Contract Initiated: | June 28, 197 








Curzent Funding Level: $60, 000. 
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TUMOR VIRUS DETECTION SEGMENT 


Dr. George J. odaro, Chief, VLLB, DCCP, Chairman 
Dr. Bernard Talbot, VLLB, ~DECP, Vice chairman 


CALIFORNIA SCHOOL: OF MEDICINE, UNEVERSITY_ OF. (NIE~72~3236) oe 
Title: Effect of: nesnente: Vinal Granesdcmacton. on i Regulation of 
Gene Expression in Cultured Mammalian Cells 


Contractor's Project pirecter: CBee Gee oee M. Top T aS 
Project Officer (NC): ‘Dre Sapuaee Talbot be . eo e 


Objectives: To study growth stediaeten in normal mammalian cells and the 
loss of regulation on: ppenseoran on. : 


Major Findi anne This is a new contract and major findings have not been. 
reported. Lat 3 Oy Xs Sees ay gta 


Significance to Biomedical Research’ and the Program of the Institute: In 
tissue culture, a variety. of growth producing agénts (e.g., serum, insulin, 
cycloheximide) lead to a coorlinated set of cellular responses. This set 
includes increased rate of-protein synthesis, decreased rate ‘of protein — 
degradation; iincréased:rate of. tRNA and *+RNA synthesis, aggregation of 
polysomes, intreased rates of uptake: and phosphorylation’ of nucleic. acid 
precursors, and increased rate of glucose transport. These cellular responses 
to growth producing agents have been named the "pleiotypic growth, program" 
by Dr. Tomkins; he suggests that it qs mediated by a single underlying - 
effector molecule analogous with the "stringent response" in E. coli, and 
that the growth producing agents initiate the pleiotypic growth program by 
reacting with receptors at the cell membrane. 


Preliminary data indicate that mammalian cells transformed by DNA oncogenic 
viruses are permanently “switched on" for the pleiotypic growth program and 
are thus smresponsive to exogenous growth regulators. By studying this 
phenomeno.1,, the contractor may discover why malignant cells do not respond 
to normal control mechanisms; i.e., how viral transformation converts cells 
from responsive normal to unresponsive malignant. Ultimately, such know— 
ledge may lead to control of malignant cell growth. 


Proposed Course: (1) In normal cells, a study of how growth promoting agents 
interact with the cell membrane to trigger the pleiotypic response, identi- 
fication of the pleiotypic effector, which may be cyclic AMP, and a study of 
its biochemical mechanism of action. (2) In virally transformed cells, a 
study of the alterations in the cell membrane which affect the pleiotypic 
response, | 


Date Contract Initiated: April 25, 1972 


Current Contract Level: $72,430 





NiVetee OF CALIFORNIA AT LOS SNCHEES “NC Te 7230)” 


Title: Search for: Presence” ‘and ‘Distribution of. Bybridizable Tumor an 
Virus ‘DNA ‘in Tissues from Cancer Patients. - 


Contractor's Project Director: Dr. “Marcel Baluda 
Project Officers (NCI): Dr. George J. Todaro and Dr:* Roy F. Kinard 


Objectives: To provide evidence that human cancer is caused by RNA viruses — 
by showing that DNA in cells of human cancer patients. can be: hybridized with 
the RNA genome of tumor viruses. For this purpose a bona fidée-humanioncorna 
virus or an animal. virus, perhaps from a primate, which is partly homologous 
to human virus is needed. Therefore, efforts will be initially aimed at | 
obtaining radioactively labelled RNA from such’ viruses and testing. their | 
hybridizability with DNA extracted from human tumors. 


Major Findings: None reported. This contract has been in pEACCE too. short 
a time to expect significant Tesla: 


Significance to Biomedical Research. ead” ‘the Brogram of the Institute: This 
unique and imaginative approach may provide strong evidence that human cancer 
is caused by viruses and may provide support for the oncogene theory. In 
order to devise effective therapy for cancer, it is essential to determine 


whether the viral DNA is present only in the tumor cells, in the’ surrounding. *- 


tissue, or in all the cells of the cancer patient: Such a study will provide 
information on the mode of infection and epidemiology of these viruses, 
thereby making possible: ‘the: development ‘Of: ‘prophylactic and therapeutic. 
measures... “For instance,’ Lf ail-the’ ‘tissues ‘from'a cancer patient contain 
viral DNA, it.would: appear : -that the pee came: from ; an ‘infected’ germ 
cell or became infested + in’ ‘utero. 


\ 


Date Contract: Initiated: «June 8, 1972 






Current Contract bevel: $118,900 | vee 


HARVARD UNIVERSITY 4QCT-E-72-3246) 


Title: Research on ‘Herpesviruses Causing ‘Lymphoma in’ ) Primates: 2. 





Contractor! s Project Director: Dr. Luis Melendez 


Project officer (uct): “Dr. . Roy: Be ‘Kinard 






Objectives: “To! ‘f racterize a new Foactente ‘herpesvirus, “He pesvirus 





ateles and determine ‘its’ pathogenicity” in primates | ‘and other animal’ species; oe 
to determine if H. saimiri (attenuated) can be-employed to prevent. the’ alig~ 


nant lymphoma induced by the virus; to determine if several new herpesvirus 
isolates obtained from POuEr. American monkeys are oncogenic in non-human 
primates. 
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Major Findings: None. The contract was signed too recently. 


Significance to Biomedical Research and the Program of the Institute: 

The knowledge gained in the study of these lymphomas produced, by herpes~ 
viruses may provide an insight into the understanding of similar malignant 
processes of man in which herpesviruses are considered as likely. candidates 
for etiology: Epstein-Barr virus (EBV) in Burkitt's lymphoma, and 

Herpes simplex type 2 in carcinoma of the cervix. 


Date Contract Initiated: June 26, 1972. 


Current Contract Level: $72,650 


ATOMIC ENERGY COMMISSION (NIH-NCI-E-[FS~13]) 
Title: Co-carcinogenesis Program 


Contractor's Project Directors: Dr. F. T. Kenney 
Dr..G. D. Novelli 
Dr. M. G. Hanna 
Dr. R. £.. Tyndali 
Dr. R. W. Tennant 


Project Officers (ICI): | - Dr. James T. Duff Ly 
Dr. Timothy o!' Connor - . 





Objectives: | In January 1963 an interagency Sveeenent was eeeani ished: 
between the National Cancer Institute and the Oak Ridge National Laboratory 
for carcinogenesis studies. | ‘During the past. 3 years the agreement-has been: 
funded by both the Carcinogenesis and Viral Oncology. (SVCP) .Program Areas — 

of NCI. Only the SVCP funded portion is reported here. The broad objectives 
are (1) te study the interaction of RNA tumor viruses..with the host immune 
mechanism (Hanna); (2) to conduct investigations on the biochemical mechan- 
isms involved in the initiation of cancer (Novelli); @). .to provide fundamental 
understanding of the mechanisms by which gene expression is regulated in 
mammalian cells (Kertney); (4) to investigate the commonality between embryo- 
genesis and oncogenesis and its possible significance in the control of | 
cancer (Tyndall) ; and (5) to study the functional and antigenic properties 

of ceils infected or transformed by murine. RNA tumor Viruses,..and the nature 
of the interactions between cells, viruses, and cere tapeeds (Tennant). 


Major Findings: An supose method of isolating reverse ep oaeeeiptane from 
spleens freacted with Rauscher leukemia virus, has been developed. The . 
quantity of reverse transcriptase isolated from the microsomal fraction of a 
gram of infected spleen is equivalent to that obtained from 0,4-0.8 ml of a . 
10X virus. coticentrate from mouse plasma, indicating the. superiority of Ye 
infected spleen as..a source of.. _the enzyme, 
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The optimal reaction conditions .for*reverse transcriptase from Rauscher. 


- growth. of both: .P ast 


leukemia virus (RLV) apparently differ from those for the same enzyme 
isolated from avian -myeloblastosis virus. (AMV), regardless of: the. template 
used. Other significant differences are: the AMV: trans¢riptase is larger 
than the RLV enzyme, and?is more. resistant’ to .inhibitien by poly(U).or 


Poly(G);. the purified RLV enzyme-is quite. stable, whereas purified AMV: form. : 


is very labile. For the: RLV: enzyme, optimal. conditions differ markedly. 
depending on the template used in. the reaction mixture... For ‘example, Mgtt . 
is the preferred ion in the DNA-dependent. system, while watt is. much: less a 
active for DNA-dependent activity but is absolutely required for RNA- 
dependent activity... The: polymerase has.-:a- pent old See oe for: 
ribopolymers than for: deoxytibopolymers + 


Recent studies with 90%. pure, ‘Type: A particles from mouse plasma-cell: tumors. 


support the idea that these particles do not contain reverse: RrenSC EAD ase: 


Electron microscopic examination of myeloma tumor. ‘celle from BALB/c mice 
previously infected with RLV and bearing transplanted myelomas revealed 
budding Type C particles, suggesting that myeloma blast cells, like 
immunoblasts in the spleen, are very susceptible to RLV. infection. . .. 
Polyadenylic acid [poly(A),] reproducibly inhibits Moloney virus .replication 
in cultured mouse cells, but only when added before or during the first 4 
hours.of infection. Poly(U) and poly(C) were inactive while poly(G) was — 
cytotoxic. The inhibition by poly(A) is not due.to any observable effect. 


on growth and division of the host, cells. |. This ‘finding supports: ‘the -inter~ 


pretation that the effect of poly(A) on leukemia virus a a a is due 
to the specific inhibition of viral ae synthesis + ae 7 

The restrictiveness of human celis for mouse Nenueuia ibis aba caerans 
was investigated by-cell., fusion. techniques...;Virus . synthesis could .not be. 
ed | ; or in human-mouse -heterokaryons, 
mouse cell. -synkaryons.. : These. results. Suggest. that the no: permissiveness _ 
of human celis for Moloney leukemia virus (MoLV) is. dominant . Five cloned. 








cell lines of human-mouse hybrids, containing less than the full we etn 
of human chromosomes ;.were.also tested.for permissiveness | to MoLV, and were. 
at some human: gene(s) 










found to be: receptive to. 
act to inhibit- replication, of: the virus. ‘Attempts to correlate. this” 
nonpermissivene 8. cells with \ 4. ape ert te chrom care underway 





with | mouse fetal cells. ‘saperesdad the | 
d spleen cells. infected. with ‘Rauscher 
leukemia virus, Suggesting | a cross-reactivity. between fetal cells arid. the 


In a previous study, mmuni zation. 








_two types of tumor. To establish true cross-reactivity, it was “necessary 


to demonstrate the reciprocal of the above (that is, suppression of “fetal 
cells after. immunization against the.tumors). . An, in vivo assay. for. 
quantitating immunization: t 
the colony~forming units: (CFU): test in the: spleen... With’ this. _assay, dit! 
was shown, for ‘the first time in an.in vivo system,. th etal cells are. 
indeed suppressed in. mice. immunized, with plasma, cell, tumors. This. : 
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but ‘did occur in © 


against . ‘injected cells was developed, based on 


demonstration, coupled with the reciprocal finding is compelling evidence 
that fetal cctt and pee cell tumors have common cell-surface: vautdgens. 


Significance to: picueatend Research: and the Pro ram - of the Thatitare:. This 
effort is focused on: the phénomenon of carcinogenesis, considering this as: 

a fundamental biological préblem with common features whether. the carcino- 
genic stimulus be a chemical, or: radiation, or a virus... Special. eerentiony 
however, is given ‘to particular areas suchas. carcinogenesis: and. o 
cocarcinogenesis in ‘the’ respiratory. tract and the role of: both Type: € ‘viruses 
and cellular control mechanisms in murine: ap arama : 





Proposed Course: Continue to eeceiss @ pconicnieedy interdisaipl inary research 
program in the central aspects of both chemical and viral carcinogenesis. 


Date Contract Initiated: July 1, ae aaa ppcoteey eee a 1, 1970) 


Current Contract Level: “8, 000 ,000 


UNIVERSITY OF WISCONSIN (NCI-E~72-2022) 


Title: Role ‘of RNA tumor viruses and veuaeed ecueete information - in. {induction ” 
of tumors by: chemicals. 


Contractor's Project Directors: Dr. Charles Heidelberger. 
ae PE S| eee Deg James s Miller 


Project Officers (NCI): Dr. Hoy Kinard” 


Dr. oot Todaro 


Objectives: - ‘To ‘induce - nédplasia | ‘in mice and rats. in vivo: and transformation 
of mouse and rat cells“in vitro and ‘determine the degree" of viral activity ‘in 
this process, “by Ammunclogical techniques, DNA-RNA- yetetee to and’ ‘tests: for 
polymerases. - 





Major Findings: ‘Breeding ‘colonies of 13 inbred’ strains. ‘of: ‘mice atid: two! Aubeed 
strains of tats have been established to’serve as a4 source of ‘all the test 
materials to bé used undér: this contract. The’ following ‘mouse ‘strains’ are 

now in production: C57B1/6, Balb/c, 1,°129, AKR, C58, NZB/B1; C3HE/B1, 

DBA/2, C3H/An, A, R111, and GR. The inbred rat strains are W/Fu and BN. 

Mice of these strains ‘are regularly being provided for the. ‘chemical induction 
of tumors. Groups of é@ach of these strains have been’ injected subcutaneously : 


with either 250 ug of 3-methylcholanthrene- ae) Ain Os 1 me of trioctanoin: or 
with the. -soly 7 









The mouse breeding: lone has also. pace ‘utilized as a source. of. ete for in” 
vitro carcinogenesis ‘studies. - ‘Six lines of célls have’ ‘been obtained from 

the prostates of. ‘individual °C3H mice; 3° from anterior prostates, and 3 from 
ventral prostates... Selectéd clones derived. from these lines: are now being © 
tested for malignant transformation using MCA,’ ‘MCA-époxide,: and N-methy1-N'- 
nitro-nitrosoguanidine (MNNG). 
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Lines of mouse embryo cells similar to. the original 3T3 Swiss’ mouse, embryo 
cell line have been established.from C3H and AKR mice. These lines have 
characteristics similar to the original 3T3 line -- in particular, a low 
saturation density. Clones derived from these lines are now being tested 


‘for chemical transformation. A 3T3 line will also be initiated from C57B1l 


mice for comparative transformation experiments. 


Significance to Biomedical Research and the Program of the Institute: _ 

The exhaustive yet inconclusive search for oncogenic viruses.in-human  _ 
tumors, and in many: kinds of tumors in other animals, has turned attention 
toward the detection of viral genetic information in the form of RNA or DNA 
or both, which codes.for. oncogenic RNA viruses or portions thereof, This _ 
project is designed to assess the types of tumors in laboratory animals in _ 


which viral information is important to the induction of malignancy by. 


chemicals. The objective is to provide a guide to the solution of etiology © 
of human tumors, which is one of the prime targets of the SVCP.” 


Proposed Course: Continuation as described. 
Date Contract Initiated: September 1, 1971. 


Gurrent Contract Level: $249,500. 7 


UNIVERSITY OF MINNESOTA (NCI-E-71-2261) * * 


Title: Tumor Viruses in Inminological Deficiency Diseases of Man ee 





Contractor's Project D rector: ‘Dr. Robert A. Good = 





Project Officers (NCr) : ‘Dr. George Todaro” ‘ 
5, >,Dt. Rey Kinard 


Objectives: To clarify the role of immunologic surveillance, cellular ..... 
and humoral factors and genetic factors in protection agains neoplasia; 

to search for viruses in patients with premalignancy and.on immuno—-  ._—» 
suppressive therapy. 


Major Findings: New methods for evaluation of the clinical status 
of patients with immunodeficiency, syndromes.and malignancy -have. been 
developed. These laboratories can carry out efficiently all of the 
immunological testing recommended for immunodeficiency..patients: by |...) . 
the World Health Organization Expert Committee. : Srna ee ess 


Successful explantation of a very high percentage of human tamota haa 


provided material for other SVCP contractors for immunologic and 
virologic analysis. In nine months of the first contract year they 
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shave successfully explanted. 132 tumors, and of these, 54 have been 
‘sent to Meloy Laboratories and are available to other contractors | 
‘on request... Of ‘special interest is a cell’ strain derived from a 
patient with ‘an embryonal ‘rhabdomyosarcoma which is currently ‘in 


its 15th passage. 


In the past nine months, skin biopsies have been obtained from 
additional high cancer risk immunodeficient patients bringing the 
total number to 33. “To date. 15 of these have been tested. ‘Cell - 
strains from 14 to ‘15 patients were found to have dow! or normal 
susceptipitity to° sv40. . es 

Successful expladtation’ of a ‘high percentage: of tumors has veevided © 
material for evaluation ‘of cell-mediated and ‘humoral immune respotise 
of patients to their own as well as histologically identical. tumors. 
In addition to confirming | ‘the’ presense of cell-mediated | imanity — a 
directed against tumor cells in patients with’ neuroblastoma and™ 
rhabdomyosarcoma, they have demonstrated cell-mediated immunity 

and serum mediated "blocking" of the cellular response ‘in one © 
patient with lymphosarcoma and another with oa cams teratoma. 





A new direct culture method for analyzing phytohemagglutination 
responses of circulating leukocytes which promises to permit 
quantitation of the number of i T-cells has been developed 
and is being tested. 


The facilities for evaluating the immunologic status. of patients 
are functioning and operative. The number of patients with unusual 
immunologic diseases who are available to Dr.:Good and ‘on whom he: 
already has extensive immunological data is unequaled. _ 
Significance to Biomedical Research and the Program of the Institute: 
Knowledge of the immunological capability of “humans and- their response 
to, viral oncogenes and to viral induced tumor antigens is of.great _. 
importance to the development of effecti' ‘means of human cancer. * > 
control. The project under this contract will ‘provide information 
and materials from carefully selected patients suffering from | 
immunodeficiency diseasés, plus: research collaboration between” ‘the: 
project officér and his staff and: one of ‘the nation! Ss” putstanding 
immunological reséarch teams... ©“ 0 9° % ms 








Proposed Course: Continuation with expansion to include study BF: 
viral transformation ‘of ‘bone marrow cells and * Study ‘of! effects | of: 
nuclear creugtet in oe. TMEKE- ‘retial- tumor” ‘Of ‘frogs. | 





Date Contract Initiated: May 13,5 ‘ism. 





Current Contract Level: $275,880 
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CALIFORNIA, "UNIVERSITY. OF. (NIH-Nér- E- 13> 2173) 


Title: dtudtes on he. Striceure: ona: Replication of Viruses 
& and Mechanisms of Regulation 


Dr. Howard K. Schachman . 
“Dre Peter Pucsnors 





Contractor's ErOueet: Directors 


Project officer (NCI) : Dr. ‘Robert. J. ‘Huebner 


Objectives: a) TS}. study. ithe RNA gubunits: and. tne Peptication. 


of RNA tumor viruses. (2) To study mechanisms of cell _|- 
regulation including: transcriptional | control by a satellite: 
virus. (3) Electron microscopic. studies of RNA viruses. - 


Major Findings: . ‘Cy. the. validity of the. hypothesis. that 
the a subunit of 60-70S RNA may, be. responsible for the 


transforming ability of avian tumor viruses. was tested - 
further. In collaboration with . Drs Peter. Vogt. - 
(Contract No. NIH- ‘NCI- -E= 72- -2032)., it was shown that several _ 
nontransforming avian “tumor viruses such as, .RAV=2,,. subgroup , 3B 
and RAV-7,. subgroup. C-laé¢k the a. subunit. Using. T5, a 
transforming mutant of. RSV. ‘which is temperature-sensitive. 
regarding the. transformed state | Of the | cell but not with ; 
regard to virus growth, it was found that the a subunit was 
present in T5, regardless of whether it was grown. Be Pe ee 
formed cells ‘(at the. permissive temperature) - Orn dno” 4 
nontransformed nonpermissive te ature). “Tt was. 
concluded that “the a subr is. s of. the, , dak 
transformed state” ‘OES the | cell - k ay. irectly ox indirectly 
be involved in. transformation, “thus PY viding. evidence ... | 
for viral genes (oncogenes) being specifically responsible 
for the Regy agers state, 










(2) The ratios of a. and b: “subunits in ‘stoaks of transforming | 
viruses varied: on ‘Passage vin? ‘tissue culture. In all cases 
the b subunit ™ class i ed-at. the. Sxpense » of the on 
Nontransforming. viru 5 
forming progenitor. (Schmi 
tissue culture... It. ‘thus: appé rs that 
viruses exists in’ subgenomic. fragments | ike “the RNA of. | 
influenza virus.or Reo virus, and- ‘that. arying RNA subunits 
may be selected from exchangeable replicating. pools... in. the 
infected cell. 











passage in ‘ 
of .RNA ‘tumor 





(3) It was found that the relatively. high tamuieeat, activity . 
of 60-70S RSV RNA is lost after heat-dissociation into ~ 
30-408 subunits. It. ‘was concluded. that the . partial — 
double~strandédness of 60-708 RSV RNA, which holds the. 
subunits together, is responsiblé for its high template 
activity. This model has been tested by attempts to restore 
the partial double~strandedness of heat-dissociated RSV RNA. 
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No success has ‘been achieved in reversing the 60-70S + 30-405 
conversion of RSV RNA, as yet,. but it‘ has been . possible. 

to restore the high template activity of RSV RNA after 
heat-dissociation by adding oligodéoxynucleotides (oligo ar, 
oligo dC, oligo dG, but not oligo dA). 


(4) An RNase-resistant adenylate (A)rich sequence was © 
found in the 60-70S RNA of Rous sarcoma virus and Rauscher 
murine leukemia virus. The A-rich sequence contains about 
10% of the A of the viral RNA. The molecular weight of. the 
A-rich sequence prepared by exhaustive digestion of 60- “70S 
RSV RNA with pancreatic and Tl RNa'se:was estimated “by 
velocity sedimentation and gel electrophoresis to be about 
60,000. After -héat or formaldehyde. dissociation of the 
60-708 RSV RNA: complex,**A-rich sequences remain linked 

to the major 30-40S RNA subunits. | ‘It was concluded that. 
each 30-408 subunit contains as part of the polynucleotide | 
one or two A~rich sequences. ‘(The finding of A-ric¢h * 
sequences has been confirmed: ‘by Dr. Maurice Green at 

St. Louis University [Contract No. PH43-NIH-NCI-= -E-67- ~692) 

and suggests possibilities for specific molecular and bio- 
chemical modification of the A-rich sequences, Another © * 
contractor, Dr. Tennant at AEC [Contract No. NIH-NCI=E-(FS- 13)1. 
found that. synthetic “poly A-added to: the media, specifically 
inhibited Moloney virus replication in cultured mouse cells. ) 


(5) A selection method “for isolating® phenotypically” ‘normal at 
cells in cultures of transformed cells has been developed. 2 
Normal celis have greater adhesiveness ‘to: ‘culture dishes. - 
Treatment of mixéd “cultures with small- ‘doses Of trypsin and | 
EDTA, theréfore, detaches ~ transformed cells ‘séléctively 
leaving clones of = revertant “normal ‘cells whiten: can be” . 
cultured further. ~*~ 


(6) Dr. Calendar's group has been studying the life ae of 
satellite phage P4;, which depends on temperate coliphage P2: 
for help in multiplication. “P4can trans-activate neleet 
genes from a repressed P2 prophage, while. “the normal cell. 
repressor system remains intact. ‘Their data suggest. that — 
translational control as well as transetiptional ‘control 

may be involved in prophage trans~activation. The mechan ém 
of this activation May be relevant to oncogenesis, if p 
carcinogenic viruses and chemicals act by inducing repressed | 
genes present in the’ host, which is one of the postulates - 

of the viral oncogene hypothesis. 


(7) It has been found that - ‘the several ‘pieces of RNA 
comprising the genome of “influenza virus (WSN strain) and. 
the RNA of avian sarcoma virus (B77> strain) both, terminate 
. at the 3!-end predominantly in uridine, 
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Significance to Biomedical Research and the Program of the Institute: 


Basic research on RNA tumor virus structure and Seplication: and 
studies on mechanisms of cell regulation, | provide the basis for —— 
control of human cancer. Studies on the a subunit of 60-70S RNA ~ 
may localize viral genetic information. Studies of the A-rich 
sequences in tumor virus RNA, provide a handle for biochemical 
modification of the RNA. “ sy 


Proposed Course: (1) Further chemical analyses.of the a and the b 
subunits of avian tumor. virus strains..-It is planned to determine 
by analysis of the oligonucleotides obtained after RNase. Tl digestion, 
whether the a subunit is different.from-the other viralRNA subunits. 
(2) Investigate the dependence of the ;template activity .of 60-70S 
RSV RNA on its subunit structure by controlled dissociation of. the 
60-70S RNA and by analysis of the DNA made by the viral DNA polymerase 
using the dissociated template. (3) Nuclei have been isolated by 
lyophilization of cells followed by homogenization. and centrifugation 


in non-aqueous solvents... These nuclei have high DNA and -RNA polymerase a 
activities, and will be “used in.cell-free systems to look for virus-.. «~ 


specific sequences. ... (4) Further attempts will be made to ‘isolate 
satellite phage P4 mutants, .to.obtain.a large collection of mutants 
defective in trans- activation of -helper.genes. . Purification. cof RNA}. 
polymerase by .a,sizing technique for analysis: of .clectrophoretic -.. 
changes and for phosphorylation. . The :activity .of -RNA :polymerase..on ” 


P2 templates will be determined. . Electrophoretic changes .or: phosphory-. 


lation in ribosomal proteins will also be analyzed. (5). Fibroblasts 
inoculated with Rous sarcoma virus .will, under appropriate conditions, . 
elaborate many virions which :remain near the cells, but..exterior to - 

_ thé plasma membranes. . A technique is. being. perfected wherein infected 
cells are grown.on films suitable for..electron: microscopy. Elaborated:. 
virions will spread .out., fromthe - cells ‘and ‘be gently washed of adhering . 
material, negatively - -stained, and observed in ‘the electron microscope. — 
In this manner it may be possible. to observe structural. coral in. a 
complete absence of conventional ‘purification. ane 


Date Contract Tattisted: _ June 29, 197 : 


Current Contract Level: #150, 000 . 
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MASSACHUSETTS INSTITUTE OF. TECHNOLOGY (NCI-E-71-2149) 
Title: Studies of Leukemia Virus DNA Polymerase. 
Contractor's Project Director: Dr. ‘David Baltimore 


Project Officers: (NCI): Dr. Gapees redaes 
Dr. Roy Kinard 


Objectives: To characterize the enzyme, its product, its mechanism. 
of reaction, and formation of viral RNA during infection. 


Major Findings: Using polyribionucleotides as templates, complementary 
primer was necessary to initiate DNA synthesis. Using poly(A) as 
a template for the DNA polymerase, the amount of poly(dT) synthesis 
was proportional to the amount of added template. The best primers 
were oligodeoxyribonucleotides such as oligo(dT) as a primer for 
poly(A). Polyribonucleotides. were in: Eenete) much: better templates 
than Donen ep peter veer 5% Tae 


The endogenous reaction anvolives the copying of the 60S- 70S RNA found 
in the virion.: The initial reaction product: formed ‘when ‘the virion 
DNA polymerase copies the endogenous viral RNA consists of small 
pieces of DNA attached .to the 60S-70S RNA: The DNA -c4n be. released 
from the bulk RNA..by procedures which disrupt hydrogen bonds. The 
density of the product is not that of a free DNA but’ that of a — 
covalentiy~bonded DNA-RNA -hybrid. - This finding; which was madé both 
with mouse leukemia virus and.avian myeloblastosis virus; indicates 
that the primer for the encom enous: reaction is an RNA oe ee 

The globin messenger RNA ‘or, more strictly, the 10S RNA: frou tabbit 
reticulocytes polyribosomes, was. the ‘best template forthe DNA 
polymerase found’. : Synthesis of DNA amounting to 30-80% of the added 
template was observed with this. RNA. Actinomycin D inhibited the © 
reaction to abolit 50% indicating that half -of the reaction involved 
copying of RNA and the other half the copying of the complementary 
DNA into a double-stranded DNA. In order.to investigate the-nature : 
of the reaction product they studied its size and its ability ‘to 
hybridize specifically with 10S RNA. ~They were able to demonstrate 
that the product was completely complementary to 108:RNA and was 

not complementary to other RNA’s found in’ reticulocytes and elsewhere. 
This RNA may be of utility in many aspects of molecular cell biology | 
and a number of experiments have been initiated using it. 


Significance to Biomedical Research and the Program of the Institute: 
The characterization of the enzyme that produces DNA from the tumor 
viruses genetic material (RNA) has the highest priority in the SVCP. 

it may provide much more sensitive techniques for finding cancer virus 
genetic information in human tumors. 


Proposed Course: Continuation with slight decrease in budget. 
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Date Contract Initiated: May 1, 1971 


Current Contract Level: $75,000 


JEWISH HOSPITAL AND MEDICAL CENTER OF BROOKLYN (NCI-E-72-2034) 


Title: Viral ‘Transformation and Chromosome Abnormalities in Human 
Tumors. 


Contractor's Project Director: Dr.. Harvey Dosik 


Project Officers (NCI): Dr. George Todaro. 
Dr. Roy Kinard 


Objectives: To conduct systematic clinical, aptdemi ol acte and 
cytogenetic investigations. of patients and relatives of patients with . 
chromosome abnormalities, increased risk of. malignancy and .those on ~ 
chemotherapy for malignancy, ‘and to supply NCI investigators with 

cell cultures, serum or other specimens from such patients. 


Major Findings: “Skin fibroblast cultures, blood cell cultures and 
cytogenetic analyses have been done on 70. pati nts and an equal 
number of controls. These. are being studied in. collaboration with. 
Dr. Todaro to ‘determine the extent to which genetic ‘and chromosomal. 
factors contribute to ‘cellular susceptibility. to. tran formation. by. 








both oncogenic RNA and oncogenic DNA viruses. Neoplastic. and. ‘normal | Bite 






tissues with chromosdme analyses, have been. sup 
request. : 





Significance to Biomedical Research and the: ‘Program a the. Institute: 


These studies are enabling the SVCP to “determine, on a broader “scale, 


the relationship’ between ‘chtomosome anomalies > (particularly those 
which involve an excess of genetic material),. susceptibility to. cs. 
cellular transformdtion’ “by oncogenic agents and an increased incidence 
of malignancy. 


Proposed Course: Continue to supply normal and neoplastic tissues 
from individuals with chromosome abnozmalities as requested by ‘NCI 
for ongoing cancer virus studies within the SVCP. 


Date Contract Initiated: October 7, 1970 © 


Current Contract Level: $84,700 
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PUBLIC HEALTH RESEARCH INSTITUTE OF THE CITY OF NEW ORK. — INC. 
(NCI-E-72-2028) 


“Title: Study of Cell Surface Alterations Induced by RNA and DNA 
Viruses. 


Contractor's Project Director: Dr. Thomas Benjamin 


Project Officers (NCI): Dr. George Todaro 
- -. Dr. Roy Kinard — 


Objectives: To investigate the relationship between cell surface 
alterations induced by RNA viruses and those induced by -DNA viruses © : 
_ using several oncorna. viruses and_non-transforming«mutantewa fron. oh Seo Rae Ries Cah ha tar i Ac 
polyoma virus. i 


Major Findings: Eight cell lines including 313, 3112 and sarcoma. 
virus transformed lines, have been transferred from Dr. Todaro! s 
laboratory successfully. and ‘are being checked for’ possible ‘Selection 
of variants. This contract is new and no other results have’ ‘been 7 
obtained. 


Significance to Biomedical Research and the Program of. the Institute: . 
The long range goal of the research program of this laboratory is * 
an understanding of how oncogenic viruses overcome cellular: ‘growth ~ 
controls. Ultimately, an understanding’ of the mechanism ‘of neoplastic 
transformation by viruses wi 1’ depend ‘on progress in two areas: 

(1) the identification and’ characterization of those viral gene | 
functions which are’ essential to’ the transformation | process, — ‘and Me 
(2) the determination of: how and where ‘these essential viral genes — 
interact with the cell and with factors which normally operate 

in regulating cell growth. The proposed contract will allow . 

Dr. Benjamin to’continue and extend’ his impressive work on this . 
problem and will . aoetcr collaboration with other NCI and SVCP” workers. . 





Proposed Course: Continuation to achieve the objectives described. 
Date Contract Initiated: December 3, 1971 
Current Contract Level: $36,800 


_-BAYLOR COLLEGE OF MEDICINE (NCI-E-72-2058)....... 


Be eat ae NR RE SERIA LTRS MATE SNC ae SAAT ERTL BE TAD attained gee oat a a te 





Title: Development of Suppressor Mutants of 3T3 wight aie. 


Contractor's Project Director: Dr. Thomas Caskey 


Project Cfficer (NCI): Dr. George Todaro 


Objectives: To develop suppressor mutants of 3T3 mouse cell lines 
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and use these to. investigate genes involved in maintaining Epsuetoraed 
state in cell cultures. 


Major Findings: None reported. The contract has been in effect 
too short a time to expect any results. . 


Significance to Biomedical Research and the Program 0 of the Institute: 
Understanding of the mechanism of action of tumor viruses will 


require an understanding of the specific genes of the viruses. that 
are responsible for transforming a normal cell into a tumor cell. 
For these studies, viral and cellular mutants will be essential. ° 


‘The systems of suppressor mutation that Dr. ‘Caskey | ‘proposes to- 


develop have unique advantages ‘They are simpler, less expensive, 
and produce "absolute" mutants. The - project under this contract 


‘will provide extremely valuable reagents for the ‘whole SVCP. 


Proposed Course: Continuation to achieve objeétives described above. 
Date Contract Initiated: — January 15, (1972 


Current Contract Level: $60,: 500° z 


UNIVERSITY OF ILLINOIS AT THE ‘MEDICAL ENTER, (NCE=72-2031) 





Title: Studies on* ‘the: Molecular Mechanigm of | Carcinogenesis by 
paeee Viruses. 


Contractor's.Project Director: Dr. Giampiero di Mayorca 






Project Officer (NCI): Dr.-George Todaro © 

Objectives: Development of a system of mutants of MSV by isolation 
and characterization of temperature sensitive mutants and of lethal 
mutants for transformation of mouse, hatister, fat sarcoma viruses; 
identification of = thé viral proteins responsible for transformation 
by polyoma and mouse sarcoma viruses; and studies of ‘thé mechanisms 
and kinetics oe transformation in cet) cultures. 





Major Findings: None: vddorted. “PHS ‘contract has ‘been in ‘effect — 


only a few months; the laboratories are only now bécoming really 
operational. 


Sign aaticance. to Biomédiedt Research and: the Pro ‘yam ‘of the ‘Institute: 


This project wiil make” ‘available: ‘important information regarding — 


the molecular mechanism ‘by which viruses*cause tumots. ~ In addition, 


it will develop the technology necessary for the development of 


vaccine from human tumor virus, if and. when eucA viruses will be 
discovered. Se 


Proposed Course: Continuation to achieve objectives described. 
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Date Contract Initiated: December 9, 1971 


Current Contraét Level: $220,420° 


BIONETICS RESEARCH LABORATORIES (NIH~69--2160) 

Title: Support Services for the Special Virus Cancer. Program. 
Contractor's Project Director: Dr. Robert Ge ee “Ting 

Project Officer (NCI): ny’ “Gedaps Todaro” 


Objectives: To provide a laboratory that will collect, process _and. 
test specimens from human and animal sources. suspected, of containing: 
virus associated antigens or antibodies, and to provide other 
virology, immunology or cell culture services as required. 


Major Findings: Services and resources provided in close collaboration | 
with NCI ee during the past year dneludes (1) biochemical — 
isolate a human cancer virus with Dr. Roasin: (3) tests ‘for EBV 
antigens for Dr. Levine; (4) immunological tests of leukemia patients, 
including studies of twins, for Dr. Levine; (5) CF tests for gs 
antigens for Dr. Hellman; .(6) membrane antigen preparation.from- ..._ 
human tissue for Dr. Herberman; ~ (7) collection of familial cancer ™ 
sera and histories for Dr. Fraumeni; {8} tissue and serum bank for 
Dr. Levine et al; (9) American Burkitt registry and follow-up; and 
(10) data processing with Dr. Waggoner. 


When abortively transformed cells containing SV40 genomé were 
re-infectied with SV40, they had a lower rate of transformation than . 
cells without the genome; thus, the presence of SV40 did not confer 
immunity. : 


Fetal thymus cells of dogs” were cocultivated with irradiated. ioaas 
sarcoma cells. The dog cells showed . .degeneration and. transformation 
(chromosome analysis. now ‘being done). i: 

Rhesus cell cultures infected with Mason-Pfizer virus showed evidence 
of transformation and caused Fegressing tumors when subsequently. 
inoculated into newborn rhesus monkeys. | 


Cellular immunity studies of leukemia patients, using lymphocyte 
cytotoxicity and cytotoxicity | inhibition tests, suggest that cells 
of such patients: possess léukemia-associated antigens aiid” that a 


widespread antigen ‘system may be operative | in human and animal 
tumors. 


Significance to Biomedical Research and the Program of the Institute: 
This contract laboratory provides an opportunity for a systematic, 
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large-scale effort to detect viruses and/or viral antigens in human 
tumor materials (particularly leukemias and sarcomas), using tissue | 
culture, immunological, biochemical and EM techniques. This is:a: 
major objective of the SVCP. 


Proposed Course: It is proposed that this contract will continue 
to supply the necessary supportive services required to meet the 
needs of the SVCP. 


Date Contract Initiated: ‘June 27, 1969 


Current Contract Level: $800,000 
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Baylor University College of Medicine 
exas Medical Center, Houston, 
AC-713, Phone 529-4951, x-403 : 

Studies on Viruses as Related To Cancer With Emphasis. on \ Leukenria cand 
Continuation. of Testing. Program in Primates : 
2/1/71 - 1/3/73 

Dr. Joseph L. Melnick 

Dr. Robert Manaker, Bldg. 37, Room: 1B16, X-63323. 

Dr. Michael Chirigos, Bldg... ay, Room 1D19, x-61478 

Developmental Research 

Dr. Robert Manaker, Bldg. 37, Room 1816, X-63323 

Mr. d. Thomas Lewin, _Bidg. 37, Room “TA03, x-65025 





(68-678 






Baylor University College of Medicine : 





(72-2058 


00 Moursund Avenue, Texas Medical Center, Houston, Téxas 77025. ° 
AC-713, Phone 529-4951 7 Nat ee 
Nonsense Suppressor Mutants for 3T3 Cells 
1/24/72 - 1/23/73 
Dr. C. Thomas Caskey, Department Medicine and Kechewlstey: 

Dr. Edward M. Scolnick, Federal Bldg., Room 504, x=f6135 

Tumor Virus Detection 

Dr. George Todaro, Federal Bidg., Room 504, x-66135 . 

Mr. Fred Shaw, Federal Bidg., Room B1C03, x-61521 

Biolabs 72-2068 ) . 
OX rarie View, jnois 9 a 


AC-312, Phone 362-0890 
Development and Evaluation of Methods for Preparation of Purified. 
Oncogenic Herpesvirus. Especially Epstein-Barr Virus 

12/20/71 - 12/19/72 

Dr. Clyde R. Goodheart 

Dr. Dharam V. Ablashi, Bldg. 37, Room 2C16, x-65276° - 

Dr. Robert J. Goldberg, Bldg. 37, Room 1021, x-61718 | 

Program Resources and Logistics 

Dr. Jack Gruber, Bldg. 37, Room 1015, x-61718 

Mr. Charles Fafard, Bldg. 37, Room: 7A03, “x= 65025 


Bionetics Research Laboratories 


Inc. 
5510 Nicholson Lane, Kensington, Maryland 20795 
C-301 881 ~5600 
Capote eae gces for the Special Virus Cancer, Program | 
10/27/71. - 10/26/72 





Dr. David Valerio =” u eo 


Dr. Robert Bassin, Building 41, 
Tumor Virus Detection : 

Dr. George Todaro, Federal Bidg., Room 504, x~-66135 
Mr. Fred Shaw, Federal Bidg..,- Room. BiCO3,.x-61521 


Room 400, x-66588 


California State Department of Public Health 
2 Berkeley BY 9ber eley, Caitfornia 9 
AC-415, Phone 843-7900 , 
Cancer in Households: A Human-Feline HeerosHective Study. 
VW/1/71 =.10/31/72 ws 

Dr. Robert’ Schneider 

Dr. James T. Duff, Bidg. 37, Room.1B22, x=65967. 

Dr. Padman S, Sarma, Bldg. 37; Room 2024, x~63301 

Solid Tumor-Virus 

Dr, Robert Huebner, Bldg. 37, Room 2024, -x~63301 

Mr. Thomas Porter, Bldg. 37, "Room 1A03, ” x 65025 
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California State Department of Public’Health ~ 


ey. 
AC-415;,° Phone” 843.7500, "eee: : 
Studies -on the Possible Role of Oncogenic Viruses in. the Causation. 
of Cancer in Man and His Domestic Animais 
6/24/71 ~ 6/30/72 
Dr. Edwin Lennette,. Viral ‘and Rickettsial Disease. Gismieg 
Dr. James T.-Duff, Bldg. 37, Room 1822, x-65967 
Dr. Padman S. Sarma , Bldg. 374 Room 2024, x-63301 
Solid Tumor-Virus 
Dr. Robert Huebner, Bldg. 37, Room 2024, x=63301, 
Mr. Thomas Porter, Bldg. 37, Room 1A03, x-65025 


(69-997) 


California,.Universityof 





u ’ 
AC-415, Phone 832-5217 : 
Cell Reagents and Research in Viral | Carcinogenesis 
11/1/71 - 9/30/72 
Dr. Stuart H..Madin ween | 
Dr. James T. Duff, Bidg. - 37, Room 1B22; “x-65967 | 
Dr, Jack Gruber, Bldg. 37, Room 1D15, ke 61718 
Program Resources and* Logistics * 
Dr. Jack Gruber, Bldg, 37, Room 1D15...x-61718 
Mr. Charles Fafard, Bldg.” 37, Room-1A03,. x-65025._ 


California _Universit of 





(70-2048). 


Comparative Leukemia and Sarcoma. Nirus. Studies-. 

5/1/72 ~ 4/30/73" 

Dr. Leo Bustad, Laboratory of Comparative Oncology: - 
Dr. Robert Huebner , Bidg,.. 37, Room 2D24,. x-6330] . k 
Or. Wade Parks, Bldg. 37; Room 1B22, x-65967 | 

Dr. James T. Duff, Bldg. 3 R B22, x-65967.. oe 
Solid Tumor-Virus ~~” ae : : 
Dr. Robert Huebner, Bld 3 Room 2024, 263301" 
Mr. Thomas parters Bldg. 37, * Room JAG3, x-65025 











Californta. 


AC-714, hone 453- 20007 X=2538 : ; 
Development and Operation ofA Breeding ‘Colony of Domestic cats: 
6/23/71. - 6/22/72 

Dr. Alexis Kniazeff, Division.of Animal. Resources 

Dr. Robert Holdenreid,. “Bldg. 41, Room ‘A102, X-64333 | 

Miss Marie Purdy, Federal Bldgs, Room 504, x-66085 - 

Program Resources and Logistics: 

Dr. Jack Gruber, Bidg.. 37, Room. "1D15;- x-61718 

Mr. Charies Fafard, Bldg. 37, Room 1A03, x-65025 








California University: of. sipee cones ATY=2147 
‘Avenue, San Francisco, 1 ornta } 

AC-415, Phone 666-9000; x-2824 : 

Study“on*‘the Role: of Virion-Associated, ONA, Polymerase 
5/3/72 - 5/2/73 
Dr. Michael J. Bishop, Department of Microbiology 

Dr. Robert Huebner, Bldg. 37., Room 2024, x-63301 

Dr. Frank Portugal, Bldg. 37, Room 2cil, x-66461 
Solid Tumor-Virus.. 

Dr. Robert Huebner, Bldg. 37, Room 2024, X~6330T : 

Mr. Thomas Porter, Bldg. 37.5 Room. 1A03, x-65025 . 
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\ 


sa forns Universit of 
ornta Ha erke eYs 
AC-815, Phone- 642-0942 Pei 
Studies on The Structure and Replication. ‘of Virdses and Mechanisms 
of Regulation is 
6/29/71" =°6/30/72: ion i 
Dr. Howard K. Schachman, Virus: L bodbary . cs 
Dr. Bernard. Talbot, Federal Bldg., Room Yoa, x=66135 
Dr. Peter” Fischinger, Building: al; ~ Room ANT, x-66588° 


71-2173 


: 1 ornia. 








Solid Tumor-Virus : eae 
Dr. Robert Huebner, Bldg. 37, i 2024, x-63301 
Mr. Thomas Porter, Bldg. 37, Room. 1A03, x-65025" 


california Universit of 





iigar 
AC~213, Phone 825-7651" : 
Cellular Immunity to Tumor ‘Antigens . 
7(V2/71 - 7/11/72 : ae 
Dr. Paul I. Terasaki, Department of sieges 
Dr. Ernest Plata, Bldg. 41, Room 300, x-66178 ess 
Dr. Ronald Herberman, Bldg. 10, Room. 5B49, x-61366 
Or. Paul Levine, Federal Bldg. Room BAI2, x-66085° 
Immuno-Epidemiology 
Dr. Paul Levine, Federal Bldg. ; Room: S5A12; ”y-66085: 
Mr. Fred Shaw, Federal Bldg., Room B1CO3, x-61521 





California University of .. 


avis, California- 
AC-916, Phone 752-3179 hte 
In Vitro Cultivation of Human and Mouse Nanmary Tumor Virus. lee 
2/1/72 = 1/31/73 ae 
Dr. Robert D. Cardiff: : 

Dr. Robert Depue, Bids. 31,.. Room an, “x-66271" 

Breast Cancer hea 
Dr. W. Ray Bryan, Federal Bldg. Room’ ‘4co8; x<64533 ay 
Mr. Fred Shaw, Federal] Bidg., Room BIC03, x-65121 


sae i: 


California, University of (72-3226) 

School of Medicine, he eenter:t aor Health SC} NRPS Los. Angeles, 
California: 90024 : “ogress ee 
AC-213, Phone 825- 5245 ; 
Search for Viral DNA in Tissues From Canéer patients | 
6/8/72 = 1/31/73" 

Dr. Marcel Baluda 
Dr. George Todaro, Federal- Bldg. 5 Room. 502," x~66135__ eee 
Dr.-Roy Kinard, Federat Bldg. Room 504, x-66136 ~ we 
Tumor Virus Detection ° 

Dr. George Todaro, Federal Bldg. Room 504, -X-66135 © 

Mr. Fred Shaw, Federal Bldg. Room BICO3, x-61521 





California, University of 
San Francisco Medicat.-Cs 
AC-415, Phone 666-4132"° ee 

Effect of Oncogenic Viral. Transformation, on ‘The Regulation of ‘Gene, 
Expression in Cultured’ Mammalian Cells | 

4/26/72 - 4/25/73 : ae os ; 

Dr. Gordon Tomkins ; ee. 

Dr. Bernard Talbot, Federal Bldg., Room 504, X-66135 cf 


Dr. Stuart Aaronson, Federal -Bida., Room 504, x-€6135 me 
Tumor Virus Detection .. 


Dr. George Todaro, Federal Blda.,, Room 504,. X~66135 - 
Mr. Thomas Porter, Bidg. 37; Room TA03, x-65025 
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Center for - Disease Control 
Clifton Road, N.b.,° 
AC~404, Phone 633-3311. 
Etiologic. Studies: of: Leukemia. and Related Wicease Occurring in 
Unusual Epidemiological or Genetic Situations 

7/1/71 = 6/30/72 

Dr. Clark W. Heath, Jr., Epidemistogy Program 

Or. Adi Gazdar, Bldg. 41, Room 200, :x-61200 

Dr. Gary Pearson, Bldg. 37, Room: 1B05 ,. .x-62600 
Immuno-Epidemiology 

Dr. Paul Levine, Federal Bldg., Room 5A12, x-66085 

Mr. Fred Shaw, Federal Bldg... Room.:B1C03, x-61752] 










tianta, “Georgia: “3032 





Chicago. Park District Lincoln Park Zoo 
O West Webst Chicago, i} 5 

AC-312, Phone 549-3000 

Marmoset ‘Breeding Colony - 


(65-1017 






- 10/1/71 = 9/30/72 


Dr. Lester Fisher 

Dr. Roy Kinard, Federal. Bldg., Room 504,-x-66136 
Dr. Jack Gruber, Bldg. 37, Room. 1015; x-61718 . 
Program Resources and: Logistics * 

Dr. Jack Gruber, Bidg. 37, Room 1D15, x-61718 
Mr. Charlies Fafard, Bldg. 375 Room: 1A03, x~65025 


Children's Hospital of D.C. 

th Street, N.W., Washington, D ! Q 
AC-202, Phone 835=4000 © ; 
A Study of Cell-Mediated ee. in Pediatric Cancers. 
2/1/72. = 1/31/72 ; 
Dr. Sanford Leiken 






Dr. John Lilly $ 
‘Dr. Berton Zbar, Bldg. 37, Room 2809, “x-66141- 


Inmuno-Epidemiology .. - ae 
Dr. Paul Levine, Federal Bldg. ‘Room ‘5AI2, x-66085 - : 
Mr. Fred Shaw, Federal bia Roa: B1c03, "x-61521 








Children's ee ital of Phitadetonia 


AC~215, Pane 546=2700 : use Be 
Inmunofluorescence Studies of Human Leukemia, Lymohomas, 
2/4/72 - 1/31/73 

Dr. Gertrude Henle, Research Department 

Dr. Paul Levine, Federal Bldg. ,.Room -5A12,..x-66085.. 

Dr. George Burton, - Federal. Bidg.:, Room: 508, x~66085 
Inmuno-Epidemiology : 

Dr. Paul Levine, Federal Bldg., Room 5A12, x-66085. 





“Mr. Fred Shaw, Federal-Bidg.; Room .B1C03;, x-61521 . 


Colorado, University of = (69-2080) 
Medical Center. Tz East Ni nth Avenue, Denver, Colorado 80220 
AC-303, -Phone-394~8471 © pals pits BE Se BOE at eee gn 
Collection of Pediatric Tee Specimens ; 

WO/1/71_ -.9/30/72 3. eis 

Dr. William £. Hathaway, Department’ ‘of Pediatrics 

Dr. Paul Levine, Federal .Bldg..,..Room. 5A12, .x-66085 

Dr. Jack Gruber, Bldg: 37,. Room: 1s, x-6i718- 

Program Resources and Logistics 

Dr. Jack Gruber,. Bldg. 37, Room 1D15,. x-61718 

Mr. Chartes Fafard, atte = 375 _Rogm: 1a03, x-65025 | 
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Columbia Universit 
nstitute for Cancer Research, Coilege of Physicians” an : 
Surgeons, 99 Fort Washington Avenue, New: York, New York 10032 
AC-212, Phone 579.8582 





RNA and RNA Replicases: in Tumor Cells Associated With RNA oncogenic. 


Viruses : 
3/1/72 - 1/31/73 
Dr.. Sol Spiegelman ; Pe te 
Dr. Timothy O'Connor, Bldg. 41, Room A1O5, x-63647 
Dr. Robert Manaker, Bldg. 37, Room TB16;.. x-63323 
Developmental Research 

Dr. Robert Manaker, BIdg. 37, Room-1B16, x=63323 
Mr.-J. Thomas Lewin, Bldg. 37, Room: 1403; x~65025 


Connecticut, University of 
ollege of Agriculture, : 26t 

AC-203, Phone 429-3311 
Establishment of A Specific fathogen Free Flock ¢ of White | Leghorn 

Chickens 

TO/1/71 - 9/30/72 

Dr. Roy E. Luginbuhl, Department of Animal Diseases 

Dr. Roy Kinard, Federal Bldg., Room 504; x-66136 
Dr. Robert Holdenreid, Bldg. 41, Room nioz, -X~64333 
Program Resources and Logistics ~ 

Dr. Jack Gruber, Bldg. 37, Room. 1D15, x-61718 

Mr. Charles Fafard, Bldg. 37, Room 1A03, x-65025 





(69282): 





Cornel? Univ., N.Y. State Veterinary: College __ (70-2224). °° 
Ithaca, New York 14850 

AC-607, Phone 256-2034 on was 

Feline Tumor Viral Diagnostic Laboratory 

6/25/71 ~ 6/24/72 

Dr. James Gillespie, Department of Microbiology 
Or. dames T. Duff, Bldg. -37, Room B22, -x-65967 
Dr. David M. Howell, Bidg, 37, Room 121, x-61718 
Program Resources and Logistics ; 

Dr. Jack Gruber, Bldg. 37, Room 1D15; x-61718 
Mr. Charles Fafard, Bidg. 37, Room 1A03, x-65025 





Cornell Univ., N.Y. State Veterinary College. 
Ithaca, New York 14850 
AC-607, Phone-256-5014 
Leukemia Studies in The Cat 
6/23/71 + 6/22/72 ‘ 
Dr. Charles Rickard, Dapartpent: of Pathology 

Dr. Michael Chirigos,; “Bldg. 37,° Room 1D19, x-61478 
Dr. Robert Manaker, Bldg. 37, Room 1Bi6, x=63323 
Developmental Research 

Dr. Robert Manaker, Bldg. 37; Room 1B16, X+63323 
Mr. J. Thomas Lewin, Bidg. 37, Room 1A03, x-65025 





(71-2508) 





Dow Chemical Com an (65-1045 





AG-317, Phone 638-2521 ” 


Research and Development of Biohazards ‘Containment Facilities 
2/1/72 ~ 1/31/73 
Mr. Cyril Henke, Environmental Bio-Engineering - 


Mr. W. Emmett Barkley, Bldg. 41, Room AlT8, x-66981 . 
Dr. Alfred Hellman, Bldg. 41, Room A103, "X66758 
Biohazards Control and Containment 

Dr. Alfred Hellman, Bldg. 41; Room" A103, x-66758 
Mr. Thomas Louden, Bldg. 37, Room 1A03, x-65025 
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Duke Universit 
Durham, North Carolina 
AC-919, Phone 684~6468 . ; 
Study and Production of Avian bedkosis viruses: 
4/19/72 ~ 4/18/73 

Dr. Joseph W. Beard, Department of Surgery 

Dr. Michael Chirigos, Bldg. .37,-Room 1919, x-61478 
Dr. John Pearson, Bldg. 37, Room: 1D16, -x~61478 
Program Resources and Logistics : 

Dr. Jack Gruber, Bldg. 37, Room 1D15, x-61718 | 





~ 7122132) 


: Mr. Charles Fafard, 81dg. ‘37, Room 1A03, x~65025 


Electro-Nucleonics, Inc. - os 7 = * (71-2253) 
uburn Avenue, Bethesda, MaryTan 

AC~301, Phone 652-7164 

Development. of Propagation ErOceeureys Pur fieetion. and Characterization 

of Viruses 

§/28/72 - 5/27/73 : 

Dr. John Lemp 

Dr. George Todaro, Federal Bidg., Room ‘502, x-66135 

Dr. Jack Gruber, Bldg. 37, Room 1D15, x-61718 | 

Program Resources and Logistics a 

Dr. Jack Gruber, Bldg. 37, Room 1015, x-61718 

Mr. Charles Fafard, Bldg. 37, Room 1A03,, X-65025 » 


Electro-Nucleonics, Inc. (72-3249) 
uburn Avenue, Betnesda, Marylan 

AC~301, Phone 652-7164 

Production : ‘of- Oncogenic or cee Oncogenic Viruses . 

3/27/72 - 9/30/72 

Dr. John. Lemp* SS 

Dr. Jack Gruber, Bldg. 37, "Room ‘wis, 261718" 

Program Resources and Logistics 

Dr. Jack Gruber, Bldg. 37, Room 1D15, x-61718 

Mr. Charles Fafard, Bldg. 37, Room 1AQ3, x-65025. 







eae! ney. 
enter, Atlanta, Georgia 








AC-404, Phone 377-2411, x-7974 

Maintenance .of Colony of Irradiated Rhesus —— es een 
5/1/72 = 4/30/73 eee : eet Ss Senter oe 
Dr. Harold M. McClure , a ne" 

Dr. Roy Kinard, Federal Bidg., Room 504, x-66136. ne 

Program Resources and Logistics 

Dr. Jack Gruber, Bldg. 37, Room 1D15, x-61718 

Mr. Charles Fafard, Bldg. 37,: Room.1AQ03, :x-65025. 





Fiow Laboratories ; (65-1012) 
0 Chapman Avenue, Rockville, rary and 20852 : 
AC-301, Phone 881-2900 ° : 

Maintenance of A Repository for ‘storage and Distribution of Pheagents. 
and Tissue Specimens 

TUT) = 6/730/72.. 

Mr. Jack -Wo-Walker | .-er me 

Dr. Jack Gruber, Bldg. 37, Room ‘1D15, “x-61718 

Dr. David M. Howell, Bldg. 37, Room iD21, x-61718 

Dr. Robert’ ‘Goldberg, Bldg. 37, Room 1027, x-61718 

Program Resources and Logistics 

Dr. Jack Gruber, Bldg. .37, Room 1015, x-61718 


-Mr. Charles Fafard, “Bldg. , 37; Room ‘A103, ae 
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Flow Laboratories, Inc. 
QO Chapman Avenue, Rockville, Marylan 

AC-301, Phone 881-2900, x- 272° 
Studies of Herpes Viruses and C-Type Viruses in Relation to 
Oncogenic Potential / 

2/1/72 ~ 1/31/73 

Dr. Raymond V. Giiden 

Dr. Robert J. Huebner, Bldg. 7, Rook 2024, x-63301 

Dr. dames T. Duff, Bldg. 37, Rooni 1B22, %-65967. 

Dr. Berge Hampar, Bidg. 37, Room 1822, x-65967 

Dr. Wade Parks, Bidg.Room 1822, x-65967 

Dr. Kenneth Rand, Bldg. 37, Room 2024, x-63301: 

Solid Tumor=Virus 

Dr. Robert Huebner, Bidg. 37, Room 2024, x-63301 

Mr. Thomas Porter, Bldg. 37, "Room 1A x-65025 













72097 : 


Flow Laboratories, Inc. 
Chapman Avenue, Rockvi 

AC~301, Phone 881-2900 

The Provision of An Arimal Holding Facility 

6/18/71 - 6/17/72 ¢ : 3 

Dr. W. Knapp 

Dr. John Pearson, Bidg. 37, Room 1D16, x-61478 

Dr. Adi Gazdar, Bldg. 41, Room 200, x~61200 

Program Resources and Logistics 

Dr. Jack Gruber, Bldg. 37, Room 1D15, x-61718 

Mr. Charles Fafard, Bldg. a Room wns x-65025 


George Washington iniverett (72281 
2300 K Street, N. Wey “Washington, D.C. 20037 : 
AC-202, Phone 331- 3562 

Clinical Tests for Mutant Responses to Separated Soluble Membrane 
Antigens Which Appear To Be er Pee 

4/13/72 - 4/12/73 - 

Dr. T. Crandall Alford 

Dr. Ronald Herberman, Bldg. 10, Room 5B49, ‘x-61366 , 
Immuno-Epidemiotogy 

Or. Paul Levine, Federal Bldg. , Room 5A12, X-66085 _ 

are Fred ‘Shaw, Federal Bldg., Room . B1C03, x-61521 . 


as (71-2341) 
e, Marytan 


Georgetown Universit 
eservoir Roa las 
AC~202, Phone 625-7368 . pie 
Human Breast Cancer Virus Studies‘ oY ee spe i 
12/1/71 - 11/30/72 of gett Fee oe Ge 
Dr. William F. Feller gh ae ae ° Sit ; 
Dr. W. Ray Bryan, Federal Bldg., 
Mr. John Kvedar, Bldg. 41, VTPL, x-65341 

Dr. Louis Sibal, Bldg. 37, Room 1A15, x-62796 
Breast Cancer Virus Cae se 7 : 
Dr. W. Ray Bryan, Federal Bldg., Room 4C08, x-64533 

Mr. Fred shaw, Federal Bldg. Room Bico3, x-61521 






(65-53) Me 


Room 4C08, x-64533 : 


~ 


Georgetown Universit 72-3248 
3800 Reservoir Road, N.W. > Washington, D.C 20007 = 
AC-202, Phone 652-7459 “A ; . 
Supply of Blood Tissue Specimens From Patients sh Hal ignancies 
6/28/72 = 6/27/73 . / 

Dr. Gerald Sandler : 

Dr. Paul Levine, Federal Bldg. , Room 5Al2,: %-66085 

Dr. Robert J. Goldberg, Bldg. 37, Room. 1021; x=61718 

Program Resources and Logistics 

Dr. Jack Gruber, Bldg. 37; Room 1015, x-61718 

Mr. Charies Fafard, Bldg. 7375 Room 1A03, x-65025 
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Germfree Life Research Center =: = (72-3261) 
ollege Avenue, Fort Lauderdale, Florida 

AC-305, Phone, 587-6660,. x-235... 

Germfree Life and Oncogenesis 

5/1/72 - 4/30/73 

Or. Joel Warren 

Dr.. David M. Howell, Bldg. 37, “Room. 1D21, x-61718 

Dr. Robert J. Goldberg, Bldg. 37, Room 1021, x-61718 

Program Resources and Logistics 

Dr. Jack Gruber, Bldg. 37,. Room 1D15,° x-61718. 

Mr. Charles Fafard, Bldg. 37, Room 1A03,. x-65025 


Harvard University. 
ew Engiand Regional Primate: Center, _ 
Southborough, Massachusetts 01772 
AC-617, Phone 481-0400 

Isolation and Characterization of DNA Viruses fwéiciatad With 
Primate Tumors 

6/26/72 - 

Or. Luis Melendez 

DOr. Roy Kinard, Federal Bldg., Roa 504,  X=66136 

Tumor Virus Detection : : 

Dr. George Todaro, Federal Bldg. Room 504, x-66135 . 

Mr, Fred Shaw, Federal Bldg., Room BICcO03, x-61521 










(72-3246) 





Hazleton. Laboratories, Inc. 2 0 0 ~ .. {69-2079} - 
0. Box 30, Fails Church, Virginia ~220 : 

AC-703, Phone 893-5400 : 

Etiology. of Cancer in Dogs 

9/1/71 - 6/30/72 

Dr. Robert C. Good 

Dr. Stuart Aaronson, Federal ‘Bldg. , Room 504, x-66735 

Dr. Robert Manaker, Bldg. 37; Room 1816, x-63323 

Developmental Research |. 

Dr. Robert Manaker, Bldg. 37, Room ‘1B16, *4-63323 | 

Mr. J. Thomas eis Bidg. 7 ‘Room 1A03,, x-65025 


HeaTth Research, ies tia 
Roswell Park Institute, EE Tas Street, FTES New York 14203 | 


AC~716, Phone” 845-2300 - 

Stimulation of Immunity pent Tumor By Barca Treated 
Autochthonous Tumor Cells 

9/15/71 - 9/14/72 

Dr. James Holland 

Dr. Paul. Levine, Federal Bldg... ‘Room SAl2, x-66085 
Immuno-Epidemioltogy 

Dr. Paul Levine, Federal: Bldg. Room. BAI2, x~66085 

Mr. Fred ee Federal Bldg. Room ‘BICO3, *x-61521 


Health Research, 





Tne. 





AC-716, Phone 845-3010" , 
Supply of Blood and Tissue Specimens From Patients With: Wal ignancies 


Dr. Joseph. Sokal 

Dr. Paul Levine, Federal Bldg... Room 5A12, x-66085 
Dr. David M. Howell, “Bldg. 37, Room 1D21, "xe61718 
Program Resources and Logistics ras 

Dr. Jack Gruber, Bidg. 37, Room 1015, x-61718 


‘Mr. Charlies Fafard, Bldg. 37, Room 1A03, x-65025 
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Hospital For Sick Children __ i ~3266) 
AC-416, Phone 366-7242 


Collection of Specimens. from Human Pediatric Leukemia Patients and 


Non-Leukemia Controls 

6/1/71 - 5/31/72 

Dr. Peter D. McClure, Divisior: of Hematology 

Or. Paul Levine, Federal Bldg., Room 5A12, x-66085 
Dr. Charles Boone, Bldg. 37, Room 1C08, x-65141 
Program Resources and Logistics s 

Dr. dack Gruber, Bldg. 37, Room IDTS, x-61718 

Mr. Charles Fafard, Bidg. 37, Room 1A03; x~-65025-: 





Hospital St. Louis sree Ot oe gg oe (72-3263) 
“bes Paris, France 


Molecular Virology Studies on Human Leukewia 


Dr. M. Botron 


‘Or. George Todaro, Feieral Btdg., Room 502, x-66085 
. Or. Robert Manaker, Bidg. 37, Room 1B16, x63323 


Developmental Research 
Dr. Robert Manaker, Bldg. 37, Room 1B16, x-63323 
Mr. J. Thomas Lewin, clea 37, Room 1A08, %~65025 





Howard Universit. Medical School : (70~2178) 
¥ ——— = 
i 202, Phone 636-6357 


Immunological Studies of nema Mennary Tinors and Other Neoplasms 


5/1/72 = 4/30/73 

Dr. Michael Viola Department of Medicine 

Dr. Ronald Herberman, Bldg. 10, Room 5B49, x~61366 
Dr. Dan Rubin, Bldg. 37, Room igi9, x=62760_ 
Breast Cancer Virus ‘S 

Dr. W. Ray Bryan, Federal Bldg. Room, 4C08, x=64533 
Mr. Fred Shaw, Federal Bldg., Room BICO3, x-61521 


Huntinadon Research Center (69-54) 
P.0. Box 6857, Baltimore, HaryTand 2TZ04 fe 


AeedOy. Phone 825-3484 . 

Fluorescent ‘Antibddy. Studies of Indigenous: Mouse Viruses 
10/1/71 - 9/30/72. 

Dr. Roger: Wilsnack - ; 

Dr. Robert Holdenreid, Bldg. 4, Room Al02, x=64333 

Dr. Wallace Rowe, Bldg. Ts Room’ 304, x-62613 , 

Dr. Robert J. Goldberg, Bidg. ‘37, Room 1D21, -xX=61718 
Program Resources and Logistics es 

Or. Jack. Gruber, Bldg. 37, Room 1D15, x-61718 

Mr. Charles Fafard, Bldg. 37, ‘Room: 1h03, -x=65025 


Illinois, University of 12-2031) 
P, OX rc 1290s, T}tinows 
AC-312, Phone. 663-7067. 


Molecular Mechanisms of ‘Carcinogenesis: ‘By Oncogenic V Viruses 


12/9/71. - 12/8/72 . 
Dr. Giampiero Dimayorca, Department of Microbiology 


Dr. Bernard Talbot, Federal Bidg., Room 504, x-66135 
Tumor Virus Detection 


Dr. George Todaro, . Federal Bida.* Room 504, x-66135 - 
Mr. Fred Shaw, Federal Bldg. , Room Bienes metilbel 
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: Institute for Medical Research 


(68-1000), 
‘Camden, New Jersey Bete: 





Sheridan and Copewood Streets, 
AC-609, Phone 966-7377 
Studies of Human Milk ‘and: Mammary Tumors 


2. 4/29/72. -°4/30/73 


Br. Dan Moore 

Dr. W. Ray Bryan, Federal Bldg. , Room. 4c08, 60533 
Breast Cancer Virus 

Dr. W. Ray Bryan, Federal Bldg:, Reon 4c08, x~64533: 
Mr. Fred Shaw, Federal Bldg. ,:-Room..81C03, -X-61521 


International Agency for Research on Cancer 
venue Marechal: Foch, AVON France . 
AC-78, Phdne 52-32-40: te 
Sero-Epidemiotogical Studies. on Naso-Pharyngea? Careinona and” 
Burkitt‘ s .:ymphoma . 

VW¥/72 = 12/31/72 

Dr. Guy Blaudin de The 

Dr. Robert..DePue,. Bldg. 31, Room -L1A11, - x-66271.° 

Or. Paul Levine, Federal: Bldg.:, ‘Room:5A12, x-66085. 

Or. Gary Pearson, Bldg. 37, Room 1805, X-62600. 





(79-2076) 


‘Dr. Dan Rubin, Bldg. 37, Room 1Bt9, x-62760 


Immuno-Epidemiology . 
Or. Paul Levine, Federal - -Bldq..s Riot SAl2, 66085 » 
Mr. Fred Shaw, Federal Bidg., Room BICO3, x-61521 


{ei2 - 





Jackson Mémorial Laborator 
Bar Harbor, Maine 04609 . 
AC-207.,.-Phone.. 288-3373 . 2g 

Murine Leukemia-Sarcoma Complex: “Natural aséuience of, ‘Leukemia 
Virus and The Sarcoma. Genome in mige 

5/1/72 - 4/30/73 

Dr. Hans Meier 

Dr.. Robert Huebner,,. Bldg... 37, “Roont 2024, 1263901. 

Dr. Gary Kelloff, Bldg. 37, Room 2C07, x-61320 

Solid Tumor-Virus |. ~ 

Dr. Robert Huebner,: ‘Bldg. ‘37, Raom. 2024, 463301 

Mr. Thomas Porter, Bldg. 37, Room TA03, x-65025 


Jewish Hospital<and Medical Center .of Brodkiyn 
Prospect Place, Brocklyn, New York 

AC~212,. Phone Ulster: 7-8700 | .. an Beg 

Viral “Transformation and Chromo sone Abnovna 4ttes in Hunati Tumors 

10/16/71 - 8/31/72 

DOr. Harvey Dosik ; 

Dr. George Todaro, Federal Bidges ‘Room : 502, 66135. ‘ 

Tumor Virus Detection : bes 

Dr. George Todaro, Federal Bldg., pia: 504, X- 66135: ; 

Mr. Fred Shaw, Federal: Mt Room i etaad “x61821 : 





ea 


> Johns Hopkins University (69-2008) 
: School of Hygiene -an jc Health, orth Woi: ee 


Baltimore, Mary}and ~. "21205 hance wl ta ee 

AC=301, Phone 955~3459 

Maintenance. of -A.Foundation Colony. of Leukosis- Free. Chickens — 
3/24/72 - 6/30/72 

Dr. Frederick B. Bang, Department of Pathology 
Dr. W. Ray Bryan, Federal Bldq., Room 4C08, x~64533 © 
Mr. John Kvedar, Bldg.c41,s VTPL,. 765341 ; 
Program Resources .-and° Logistics ar | 
Dr. Jack Gruber, Bldg. 37, Room 1D15, xo61718 ‘e 
Mr. Charles Fafard, Seat “Room 1A03, x-65025 oa 
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:° AC~301, 








Phone 955-3300 

Anti-tumor Reactivity in Patients With Leukemta/L ymphoina 
5/1/72 - 5/30/73 

Dr. George W. Santos, Department of Medicine 

Dr. Ronald Herberman, Bidg. 10, Room 5849, x-613366 

Dr. Dan Rubin, Bldg. 37, Room B19, x-62760 
Immuno-Epidemiology 

Or. Paul Levine, Federal Bldg. , ‘Room 5AI2, “x-66085 - 

Mr. Fred Shaw, Federal Bldg., Room BICO3, x-61521 


(71-2121), 





S 
AC-301, Phone O45. 3273 
Studies on Herpes Virus Antigens and Virions | in Neoplastic Cells 
From Cervical Carcinoma 
5/5/72 - 5/4/73 
Dr. Laure Aurelian, Division of -Laboratory AnimaT’ Medicine 
Dr. Charlies Boone, Bidg. 37, Room: 1008, x-65141 ©: 
Or. Robert Manaker, Bldg. ay, Room 1B16, X-63323 . 
Developmental Research Bee” 
DOr. Robert Manaker, Bidg. 37, Room 1B16, x-63323- 
Mr. dg. Thomas Lewin, Bldg. 37, Room 1A03, -x~65025 


Karolinska Institutet 
» -stockhotm 60, Sweden 
235-480 


Studies of The Significance of Renpes” Type Virus. in v The: Etiology | of 
Some Human Cancers. - 

4/9/72 - 4/8/73 : 

Dr. George Klein, Department of — Biology 

Dr. Charies Boone, Bidg. 37, Room 1CQ8, x-65141 

Dr. Gary Pearson, Bidg. ‘37, “Room 1BO5, x-62600-. 

Developmental Research “ 

Dr. Robert Manaker, Bidg. 37, Roa 1316, X-63323 

Mr. J. Thomas Lewin, Bldg. 3 Room. 1A03, x465025 SO Bg 






(esc2008), 


Life Sciences 


n 0 
AC-813, Phone 34529371 nae ae 
Production and Naintenance of Gernfree and Selected Reagent Grade 5 
SPF -Animals. : ‘ “ 






: B/V/T) = 7/31/72. 


Or. Wendall Farrow 

Mr. John Kvedar, Bldg. -41,..VTPL, x-65347 °° - ee 
Dr. David M. Howell, Bldg. 37, Room 1021, x-61718 
Program Resources” and Logistics - 

Dr. Jack Gruber, Bldg. 37, Room 1D15, x-61718 

Mr. Charles Fafard, Bldg. 37, Room 1A03, x-65025 


Life Sclencess Inc. 





> 
AC-813, "phone. 347-6191 eee Se 
Studies on Marékts Disease as A Model For Herpesvirus-Associated : 
Oncogenesis , 
8/1/71 ~ 7/31/72 
Dr. Jack W. Frankel’ * 
Dr. Gary Pearson, Bldg. 37, ‘Room 1805; x-62600° ; 
Dr. Michael Chirigos, Bldg. 37, Room ivi, AoOT878- 
Developmental Research 7 
Dr. Robert Manaker, . Bldg. -37, Room: 1B16, x-63323 
Mr. J. Thomas Lewin, Bldg. 37, Room 1A03, x-65025 
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Litton Bionetics, Inc. 
Nicholson Lane, Kensin gton, Marytan 

AC~301, Phone’881-5600 =~ ee ea 

Investigation of. The: Carcinogenic ‘Activity: of: Selected. Virus” 

Preparation in The Newborn Monkey 

9/1/71 - 8/31/72 / 

Dr. Harvey Rabin 

Dr. Ray Kinard, Federal Bldg. Room 504, 66136 

Dr. Jack Gruber, Bldg. 37, Room 1015,- ¥-61718 

Dr. Gary Pearson, Bldg. 37, Room 1B05, x-62600- 

Program Resources and Logistics :: : 

Dr. Jack Gruber, Bldg. .:37, Room. 1015, x-61718 i 

Mr. Charles Fafard, Bldg. 37, Room 1A03, x-65025 





Louisville, University of ~~ Ohi e (66 902) 
choot of Medicine, Preston an : 

Kentucky 40201 
AC-502, Phone 582-2211, x~335 

Studies on Foamy Virus Reagents. and Antisera: 

7/U/71 = 6/30/72 

Dr. Paul 8. Johnston, Department .of’: ‘Microbiology 4 
Dr. Robert Holdenreid, Bldg. 41,.:Room A102, x-64333: 
Dr. James T. Duff, Bldg. 37, Room 1822, x-65967 
Progra Resources and Logistics. : 

Dr. Jack Gruber, Bldg: 37, Room.-ID1S,.-x-61733 

Mr. Charles Fafard, Bldg. 37, Room 1A03, x-65025 














Makerere University Medical.School. . (67-47) 
rica gears: 


Epidemtological iwestigation: of Burkitt's Lymphoma ‘in Uganda 


9/26/71 = 9/25/72 


Dr. George Kafuko, East Africa Virus ‘Research.. Institute 
Dr, Robert Depue, Bidg..-31,:Room- TIAL, -x=66271:. 

Dr. Charles Boone, Bldg. 37, Room 1c08, x~65141 
Immuno-Epidemiology .. 
Dr. Paul Levine, Federal Bldg. Room 5A12, x=66085 
Mr. Fred. Shaw, Federal ‘Bidges Room B1CQ3, x-61521 












Mason ResediGii “institute: fea say (70-2204) | ; 


ree er 
AC-617, Phone 752-4601... 
Study on The Role of Hormonal Factors on Induction of: Breast ‘Tumors 


6/7/72 ~ 6/6/73 
Dr. Marcus M. Mason: 


Dr. W. Ray Bryan, Federal Bldg. Room 4c08 , x+64533 - 


Or. dane Taylor, Federal Bidg., Room 4C04, -x-66718 | 


Dr. Roy Kinard, Federal. Bldgs; Room..504, (66136. 
Breast Cancer Virus nL 

Dr. W. Ray Bryan, Federal Bldg. , Room “4608, x-64533 
Mr. Fred ee ee Bidg.,, Room B1CO3, x-6152] 


Massachusetts Genapat es ital 
ohn Collins Warren 
AC~617, Phone 726-3671 
Transfer RNA Studies 
6/29/71 - 6/28/72 

Dr. Paul Zamecnik : cee nee 
Dr. Timothy O'Connor, Bldg...41,' Room: A105, x-63647 

Dr. Robert Manaker, Bldg.37, Room : ‘B16, x=-63323 
Developmental Research . 











_(7i-zi74 


“Dr. Robert Manaker, Bldg. 37, Room 1B16, x-63323 


Mr. J. Thomas Lewin, Bldg. 37, Room 1A03, x~65025 
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Massachusetts General Hos ital (72-2012) _ 
: ; 5 602174 - 

AC-617, Phone 726-3812. 

Activation of Oncogenic Viruses and Induction of Cancer By Aime legis: 

and Non-Immunologic Methods 

9/15/71 ~ 9/14/72 

Or. Paul H. Black, Infectious Disease Unit 

Dr. Adi Gazdar, Bidg..41,. Room 200,: x-61200 : 

DOr. Michael Chirigos, Bldg. 37. Roof 1019, x~61478 

Developmental Research 

Dr. Robert Manaker, Bidg. 37, Room 1B16, x-63323- 

Mr..J. Thomas Lewin, Bldg. 37, Room n 1A03, x=65025 © 


Massachusetts Institute. of Technolo 





(71-2148 


ge, 
AC-617, Phone 846-6900; x-4725 
Studies on RNA Dependent DNA Polymerase 
5/1/71 - 4/30/72. 
Dr. David Baltimore, Division of Sponsored: Research 


Dr. Edward M. Scolnick, Federal Bldg., Room 504, x-66135. 
Dr. Roy Kinard, Federal Bidg., Room 504, X-66136. 

Tumor Virus Detection 

Dr. George Todaro, Federal Bldg. , Room 504, x-66135 | 

Mr. Fred Shaw, Federal Bldgs ‘Room B1c03, x-G15aT 


Medical College of Wisconsin (68-1010) 
8700 West Wisconsin Avenue, MiTwaukee, Wisconsin Baez. es 
AC-414, Phone 344-1000 | 

Protein and Steroid Hormone Effects on Virus Production in 
C-Particle-Containing Cancer Cells In Vitro ~ 

12/1/71 = 11/30/72- : 

Or. Roland Patillo; Colony: Hospitat’ ‘{AC~414, Phone ee 
Dr, Robert Depue, Bidg.. 31, Room: TATYS: X~66271 © 

Breast Cancer Virus —. 

Dr. W. Ray Bryan, Federal Bldg. , Room 4C08, x-64533 

Mr. Fred Shaw, Federal Bidg., Room B1C03, x~61521 


Meloy Laboratories, Inc. 
Tron -Place, Spr 
AC-703, Phone 384-2600 re ue es 
Spontaneous and Virus-Induced Neoplastic Transformation my 
8/20/71 + -8/19/72 : 

Dr. John Verna 

Dr. George Todaro, Federal Bidg., Room 504, x-66135 

Dr. Roy Kinard, Federal Bldg., Room 504, x-66136. 

Program Management 

Dr. John B. Moloney, Bldg. 37, Room 1A13; x=61038 - 

Mr. Fred Shaw, Federal Bidg. , Room BICO3, x-61521 













inginia. 


Meloy Laboratories, Inc. (72-2020) 
6631 Iron Place, Springfield, Virginia 22150 

AC-703, Phorie 354-2600, x-282 __ ; sw a. Pegs ee 
Cell Biology. Facility: 0 , 


. 8/20/71, - 8/19/72 


Dr. Kenneth Blackman 

Dr. Charles Boone, Bldg. 37, Room 1C08, x-65141 
Program Management. 

Dr. John B. Moloney, Bldg. 37, Room 1A13, x-61038 
Mr. J. Thomas Louden,. Bldg.. 37, Room: TA03 ,, x*65025 
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Meloy Laborstores. Ines 








AC-703, Phone. 384-2600. ; ; pees 
Collaborative Project On The Guavoanté Potential of Herpesviruses 
in Primates 

3/30/72. = 3/29/73 : 

Or. John Sever BEE aes 

Dr. Gary Pearson, Bldg. 37, Rios 1B05, x-62600 

Dr. Robert Manaker, Bldg. 3h - Room: 1B16, -X=63323 | 

Developmental Research. 

Dr. Robert Manaker, Bldg. . 37, eon 1B16, x-63323 

Mr. d. vem tewin, ae 37 Room 1A03, x-65025 





Melo Laboratories Inc. 5472232028) 4 © 
ron Place, springfield, Virginia. 22T5b. 2070 oe 
AC-703, Phone 354-2600 

Bioassays of Mouse Manel Tumor. Mba 
8/20/71 - 8/19/72 

Br. John Verna 

Dr. Louis Sibal, Bldg...37,: Room. TANS, %-62796 | 
Program Resources and . Logistics geld 
Dr. Jack Gruber, Bldg. 37, Room 1D15, ‘¥-61718 a 
Mr. Charles. Fafard, Bldg. 37, Room 1A03, x-65025 





Memorial Hospital For Cancer and Allied Diseasés © (71~2116) 
94 East 68th Street, New York,:New York -J00Z1 “0-05: 
AC-212, Phone 879-3000 ie ae 
Acquisition of Human Materials to Be Used In The. Search for: 
Transmissable Agents in Human Tumors 

3/1/72 = 3/17/73 

Dr. Yashar Hirshaut,: Ay sion: of. Geil. Biology :: 

Dr. Jack Gruber, Bldg. 37, Room: 1D15,.:x-61718 | 

Program Resources and Logistics 

Dr. Jack Gruber, Bldg. 37, Room 1D15, x-61718 — 

Mr. Charles Fafards Bldg. 37 fom 1403, eee 






Memorial Hos! ital For. Cancer and Allied. Diseases. 3 {71 


AC-212, Phone 879-3000 
Collection of Breast Cancer Specimens. 





6/25/71 ~ 6/24/72 Bo 
Dr. Herbert F. Geet 


Breast Cancer Virus ” , of 
Dr. W. Ray Bryan, Federal Bldg., Room. 4c08, 'x-64533 
Mr. Fred Shaw, Federal. Bldg. -Room:B1C03,: 1x-61521 - 






Merck and Compan 
West Point, Pennsytvania:* yee” 
AC-215, Phone 699-5311, 05532 se 
Oncogenic Virus Research and Vaccine. pavetapsent : 
2/1/77 = 11/30/72 

Dr. Maurice R. Hilleman, Virus and Cell Biology Research: 






“Dr. Robert Manaker, Bldg. :37., Room 1B16, x263323° 


Developmental. Research. Mat 
Dr. Robert Manaker, Bidg. 37, Room 1816, X-63323 Men 
Mr. J. Tees Lewin, Be ‘37, Roon 1A03, “%265025, 
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Immunization Studies On Avian Leukosis and Related Probi ens 
6/23/71. - 6/22/72: c 

Dr. Michael Siegel 

Dr. Gary Pearson, Bldg. 37, Room 1805, x-62600 

Dr.. George Burton, Federal ‘Bldg. a Room 508, x-66085 

Program Management 

Dr. John B. Moloney, Bldg. 37, Roan 1A13, x-61038-- 

Mr. Thomas Louden, Bldg. 37, Room 1A03, x-65025 ~ = 


Miami, Universit: of . (70-2211) 
School of Medicine, P.O. Box 7075, Miami, Florida ‘S3T55 


‘AC~305, Phone 284-2590 


Studies on The Rat Mammary Tumor-Derived-Virus: (RUTDY- or BV) 
1/1/71 = 6/30/72 

Dr. Victor V. Bergs, Department of Microbiology 

Dr. Michael Chirigos, Bldg. 37, Room 1D19, x-61478 

Program Management ; 

Dr. John B. Moloney, Bidg. 37, Room=1A13, x-61038: . 

Mr. Thomas Louden, Bldg. 37, Room 1A03, x-65025". - 


Michigan Cancer Foundation (71-2421) 
onn treet, Detroit, ic! Tgan - 7 - 


AC-313, Phone. 833-0710 

Studies of High Risk Breast: Canes families 
6/20/71 - 6/19/72 

Dr. Michael J. Brennan 


Breast Cancer Virus 
Dr. W. Ray Bryan, Federal. Bldg., aba: 4c08 204533 
Mr. Fred Shaw, Federal Bldg.:; ‘Room: BICOS, “e152 











Michigan, University of 


AC-313, Phone 7648100 
Collection -of Leukemtz 
Genome Rescue Studies 
9/1/71 - 8/31/72 | a 
Dr. Chris J.D. Zarafonetis, Department of: ricrgbtarny 
Dr, Paul Levine, Federal Bldg., Room 5A12, x-66085 

Dr. Robert Goldberg, Bldg. 37, Room 1D21, x-61718: 

Dr. Deward Waggoner, Federal Bldg. , Room 508, x-64148 
Program Resources and Logistics : 

Dr. Jack Gruber, Bldg::-37,*Room 1D15, X-61718 

Mr. Charles Fafard, ‘Bldgs :37,-:Room A03, x%-65025 












Microbiological Associates, Inc.. nee (66914) 
Bethesda Avenue, Bethesda, Maryland 20014° ~ “<""" 

AC-301, Phone 654-3400, x-300 ee 

Operation of A Balb/c: House Colony *- 

2/1/72 = 1/31/73 : 

Mr, Wilbur Athey: - - 

Dr. . Samue] Polley, Bldq. 37, ‘Rodm 5E10, x-61323 | 

Dr. Michael Chirigos, Bidg. 37, Room 1D19,, x-61478 

Mr, Clarence Reeder, ‘Bldg. 37, Room ‘SEI2A, x=61323- 

Program Resources and Logistics | mS 

Dr. Jack Gruber, Bldg. 37, Room 1D15, x-61718 

Mr, Charles Fafard, Bldg. 37, Room 1A03, x-65025 






414 





CONTRACTOR 
ADDRESS 
PHONE 

CNTRCT TITLE: 
DATES 

PRINC INVEST: 
PROJ OFFICER: 


SEGMENT 
SEG CHAIRMAN: 
CNTRCT SPEC : 


CONTRACTOR 


ADDRESS «: 4733 


PHONE : 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHARIMAN: 
CNTRCT SPEC : 


CONTRACTOR : 
ADDRESS 

PHONE : 
CHTRCT THTLE: 
DATES 

PRINC INVEST: 
PROJ OFFICER: 


SEGMENT 3 
SEG CHAIRMAN: 
CNTRCT SPEC : 


CONTRACTOR ; 
ADDRESS 3 
PHONE - ; 
CNTRCT TITLE: 
DATES $ 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT 3 
SEG CHAIRMAN: 
CNTRCT SPEC : 


CONTRACTOR 
ADDRESS : 


PHONE 
CNTRCT TITLE 
_ DATES 

PRINC INVEST: 
PROJ OFFICER: 
SEGMENT 
SEG CHAIRMAN: 
CNTRCT SPEC : 


Microbiol ical Associates, Inc. 
esda. Avenue, Bethesda, 

AC~301, Phare 654-3400 

Detection, Characterization cand Assay of Aninal Tomar Viruses 

2/1/72 - 1/31/73, : ho 

Dr. Robert M. Nims. - 

Dr. Gary Kelloff, Bldg. 37, Room 2c07, %=61320 os 

Or. Robert J. Huebner , Bldg. 37',, Room’ 2024, x~63361 

Mr. John Kvedar, Bldg. Al, VTPL, .x=65341 vides 








67-697) 






aryland - 


Solid Tumor Virus 


Dr. Robert Huebner, Bldg. 37, Room 2024, x-63301 
Mr. Thomas Porter, Bldg. 37, Room 1A03, x-65025. 






Microbiological. Associates «: Inc.” 


Mouse Virus Typing, and: Diagnostic. ‘Reagents 

2/1/72 - 1/31473 

Dr. John Parker sh ake 

Dr. Robert Holdenreid; “Bldg. 41, . Boom Alo, x-64333 
Br. Wallace Rowe, Bldg.:. 7. Room 304, x-62618.°) 
Dr. David M. Howell, Bidg. 37, Room 1D2t, xe61718 
Program Resources and Logistics 

Dr. Jack Gruber, Bldg, 37, Room :1D15; x-61718 

Mr. Charles Fafard, Bldg. "37, Room 1A03, x-65025 





Microbiological Associates, Inc. 


AC~301, Phone::654=3400 ae 
The Roles of Viruses and Chemicals in The Etiology of Cancer. . 


40/22/71 - 10/22/72 

Or. Riley Housewright | : 

Dr. Robert J. Huebner, ‘Bldg... 37; “Room: 20245: 463301 
Dr. James T. Duff, Bldg. 37, Room 1B22, x-65967 °°. >. 
Dr. Padman S. Sarma,:Bidg, 375 ‘Room 2024, x-63301 
Solid Tumor-Virus - -: : 
Dr. Robert Huebner, Bldg. 37, “Room “2n24, x-63301 
Mr. Thomas Porter, Bldg. 37, Room 1A03, x-65025 


Minnesota, University of 

g ciences, 
AC-612, Phone 373-7733 - 
Tumor-Specific Transplantation Antigens in: Solid: Tunors 
6/15/72 - 6/14/73 
Dr. Charles F. McKhann,. Department. OF. ‘Surgery ~ ane 
Dr. Ronald Herberman, Bldg. 10, Room 5B49 | -x~61366 
Immuno-Epidemiology  -*: 
Dr. Paul Levine, Federal: Bldgs; ‘Room: 5A12, “%-66085 
Mr. Fred Shaw, Federal Bldg. , Room BIC03, ° x-61521 






(692 2061) 
7 nnesota te 









‘inneapo tis, 









ege o ca ScTences, 
Minnesota. 55458 os 
AC-612;, Phone 373-7733 


Morrill! Ha Minneapolis, : 


“Immunological Deficiency Diseases and Cancer 


§/13/71 - 5/12/72 

Dr. John Kersey 

Or. George Todaro, Federal Bldg. Room. 502, x-665135 
Tumor Virus Detection « 

Dr. George Todaro,; Federal. Bidg.% Room 504, X= 66135 
Mr. Fred Shaw, Federal Bidg., Room -81C03, x=61521 
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Minnesota, University of (72-2066) 
School of Public Health, Minneapolis, Minnesota 

AC-612,- Phone 373-3167 

Development: ‘of Short ‘Courses “On: The Principles of Biohazard and. 
Injury Control For The Biomedical Laboratory 

12/10/71..- 12/9/72. 0°: 

Prof. George Michaelson, Division of Environmental Health’ 
Mr. W. Emmett Barkley, Bldg. 41, Room A118, x-66981 o 
Biohazards Control and Containment 

Dr. Alfred Hellman, Bldg. ‘41,. Room. A103, x-66758 be 

Mr. Thomas Louden, Bldg. 37, Room-1A03, x~65025 _ 


Montreal Children's Hospital 
upper Street, Montrea 
AC-514, Phone 937-8511 
Procurement . of ‘Blood Plasma/Serum Specimens >From:‘Human. Leukemic, 
Malignant Tumor and Non-Leukemic Controls, | ‘Including Family” Members , 
Among Patients Of The Montreal Children's Hospital and: ‘Performance’ 
of Certain Laboratory Procedures. Upon Such Specimens ‘ 

6/1/72 - 5/31/73 

Dr. Ronaid L. Denton, Department of Hematology 

Dr. Paul Levine, Federal .Bldg.,..Room. 5A125:-x-66085°. 

Dr. David M. Howell, Bldg. 37, Room. 12t, x-61718 

Program Resources and Logistics : oe 

Dr. Jack Gruber, Bldg. 37, Room 1015, x-61718° 
Mr. Charles Fanatics Bidg. 37, Room 1A03,. x~65025 









» Que ec, Canada 


Naples aes of 
jazza : d 
218-524 (PBX) Pets : 

Studies in The Role of HSV Types ] and 2 in Human ‘Wal ignancies. 
4/9/72 - 4/8/73 ...- a 

Dr. Guillio Tarro, Institute of Pathology te dee 

Dr. Charles Boone, Bldg. 37, Room 1€08, x-65141 : 2° . 

Dr. Michael Chirigo§, Bldg. 37, Room 1019,. _x~61478 » 
Developmental Research: 

Dr. Robert Manaker, Bldg. 37,: Room 1816, ¥-63323 

Mr. J. Thomas Lewin, ‘Bldg. 37, Room 1A03, x-65025 


Naval Biomedical Research Laboratories eo) 
.o,. Haval Supply Center, Oakland, California aabe 
AC-415, Phone. 832-5217 Lg as S 
Facility ‘ForCell Culture Research 

7/1/71 ~ 6/30/72 ‘ 

Capt. Thomas:G.: Akens, MSC, USN. : : 

Dr. James T, Duff, Bldg. 37, Room 1B22, x-65967 

Dr. Jack Gruber, Bldg. 37, Rooin ‘DTS, x61718 

Program Resources and Logistics: pak 

Dr. Jack Gruber, Bldg. 37, Room 1A03, x-61718 

Mr. Charles Fafard,: Bldg cr “Room 1A03,, x 65025. 






(71-2056 


Naval Biomedical Research Laboratories 
aval ‘Supply Center, 

AC-415, Phone: 83225217 ¢ ne _ 

Studies of Environmental and Physiological | Factors “nfluencing 

Virus-Host With Interaction 

T/V/71 = 6/30/72 

Dr. R.L. Dimmick 

Or. M.A. Chatigny 

Dr. Alfred Hellman, ‘Bldg. aly: Room..A103; X-66758 | 

Dr. Arnold Fowler, Bidg. 41, Room A103, x-66758 . 

Mr. W. Emmett Barkley,: Bldg. 41, Room Alla, x-66981 | 

Biohazards Control] and: Containment. « . 

Dr. Alfred Hellman, Bidg. 41, Room A103, x-66758 

Mr. Thomas Louden, Bldg. 37, Room A103, x-65025 
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New York Medical College’. ‘(72-3289 
Flower and 5th Avenue Hospital, 5th Avenue at 106th Street, 
New York, New. York 10029 ; : peo Bie wean? 
AC+212,. “Phone 876- 5500. , 3 : 
Yinmunological Responses of Breast ‘Cancer Patients Against Autologous 
Breast Cancer Tissues : 


Dr. Maurice Black os 
Dr. Paul Levine, Federal Bidg., Room 5A12, x-66085.. 
Imnuno~Epidemiology 

Dr. Paul Levine, Federal Bldg., Room SA12, x-66085 
Mr. Fred Shaw, Federal Bidg., Room 81003, x-61521 


AC~-020;,' Phone” 943-434 Be ae 

Immunogenet ic Studjes of Breast Gainey and Leukemia 
6/27/72 = A/17/73°* 

Dr. Lourens M. Boot ~~ 

Dr. W. Ray Bryan, Federal Bdge: Room 4c08, x264533, 
Breast Cancer Virus 

Dr. W. Ray Bryan, Federal Bldg. Room 4C08, _X=64533 © 
Mr. Fred Shaw, Federal Bldg.'; Room B1C03, x-61521 





North Carolina, Universit; of = 


AC-919, Phone 966-1184 _ 
Molecular: Biological Studies of Epstein-Barr Virus Infection , and | 


Related Herpesvirusés in Hiiman Diseases” 


Dr. Joseph Pagano ou5 = 
Dr. Timothy O'Connor, : Bldg. ay, -Rogm A105, x-b36a7 
Dr. Robert Manaker,: Bldq. 37, “Rooiit “TBI6,. %-63323"- = 
Developmental Research. 

Dr. Robert Manaker, Bldg; aie “Room 1816, X-63323 
Mr. a: Thomas Lewins- tldg. 37, Room 1403, 588025 








North Dakota: Universit oF oigictl. 
AC~701, Phone. 777-2411 a ae 
Quantitative ‘Studie on The Transmission of Feline “Gncosenté . 


RNA Viruses and Selected Heloesr use By... Certain Bloodsucking 
Anthropods : . f 


1/1/72 = 12/31/72 - : 
Dr. Robert Fischer, ‘Department of Microbiology”. eee 
Or. George Burton, Federal Bldg.» Room 508, x-66085 


:.. Program Management 


Dr. John B. Moloney, Bldg. 37, “Room 1A13, x-61038" 


Mr. Fred Shaw, Federal Bidg. ; Room 81C03, x-61521 





Ohio 43210 
AC-614, Phone? 422-5661 : i 
Biohazards Control and Containment in 1 Oncogenic Virus Research 


7/1/71 ~ 6/30/72.» 
Dr. David Yohn °°: a 

Dr. Alfred Hellman,* Bidg.41, Rooin: A103, x<66758 
Dr. Arnold K. Fowler, Bidg. 41, Room Alo3. ‘x-66758 | 
Biohazards Control. and Containment: 

Dr. Alfred Hellman,:Bldg.:41,° Room A103, x-66758 
Mr. Thomas Louden, Bidg. 37, Room 1A03, x-65025 





417 





SS FEES EO 


wt 


CONTRACTOR 
ADDRESS : 


PHONE 3 
CNTRCT TITLE: 


DATES 

PRINC INVEST: 
PROJ OFFICER: 
SEGMENT 

SEG CHAIRMAN: 
CNTRCT SPEC « 


CONTRACTOR 
ADDRESS 


‘PHONE 


CNTRCT TITLE: 
DATES 3 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT 


SEG CHAIRMAN: 
CNTRCT SPEC : 


CONTRACTOR 


. ADDRESS 


PHONE 
CNTRCT TITLE: 


DATES 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT ' : 
SEG CHAIRMAN: 
CNTRCT SPEC : 


CONTRACTOR 
ADDRESS 
PHONE 

CNTRCT TITLE: 
DATES 

PRINC INVEST: 
PROJ OFFICER: 


SEGMENT 


SEG CHAIRMAN: 
CNTRCT SPEC ;: 


CONTRACTOR 


ADDRESS: 


PHONE : 
CNTRCT TITLE: 
DATES 

PRINC INVEST: 


PROJ OFFICER: - 


SEGMENT 3 
SEG CHAIRMAN: 
CNIRCT SPEC : 


- Schoo 





Ohio State University (69-2233) 
eterinary | ati 0 ogy uilding, 0° ay cad, Columbus, Ohio 
43210 - i Dh fee gr ” 

AC-614, Phone ‘295-7621 

Application of Radioiodine Labelled Antibody. Technique To Studies of 


Mirus-Induced Tumors and Human Neoplasms of Suspected Viral Etioleay 


6/27/71 = 6/26772 

Dr. David Yohn 

Or. Jack Gruber, Bidg. 37, Room 1D15, x-61718 
Developmental Research _. : 
Dr. Robert Manaker, Bldg. 37, ‘Room IBI6, x-63323 
Mr. d. Thomas Lewin, Bldg. 37, Room 1A03, x-65025 


Oregon State University : (71-2175), 
orvallis,. Oregon - 

AC-503, Phone. 754-1945 - . ce 
Studies on The Oncogenic Potential of Defective | Human Viruses 
6/28/71 - 6/27/72 

Dr. George Beaudreat, Department of Agricultural Chemisery 

Dr. Albert Dalton, Bidg. 37, Room 1C17, x-64311 

Dr. Ursula Heine, Bldg. 37, Room 1C17, "x-64311 

Developmental Research 

Dr. Robert Manaker, Bldg. 37, Room 1816, x~63323 

Mr. J. Thomas Lewin,. Bldg. 37, Room TA03, x=~65025 


Padua Universit Hospital (68-1389) 
Instituto:..di Chirurgia Plastica, Monob. acco OQspedatiero, 
Padua, Italy 






Procurement of Fibroblast Cultures From Donors. With A High Degree 
of Homozygosity and Procurement ‘From Human Tumors 

6/7/72 - 6/6/73 

Prof. Giovanni Doge 

Dr. Robert Depue, Bidg. 31, Room 11A11, x~-66271 

Dr. Charles Boone, Bldg. \37,-Room. 1c08, x-65741 

Program Resources and ‘Logistics 

Or. Jack Gruber, Bldg. 37, Room 1D15, x-61718 =... 

Mr, Charles Fafard, Bldg. 7, Room 1A05, x~65025 . 


Penns Wyania ae Universit 

iTton 
AC-717, bone 5348254 
Studies on The Oncogenic Potential of, Defective uma: Viruses 
10/27/71 =. 9/30/72 : 
Dr. Fred Rapp, Department’ of Microbiology 
Dr. Robert Manaker, Bldg. 37, Room 1B16, x-63323 
Dr. Jack Gruber, Bldg. 37, Room: 1015, x-61718 
Developmental Research 
Dr. Robert Manaker, Bldg. 37, “Roo 1B16, X-63323 : 
Mr. J. Thomas Lewin,: Bldg. 37, Room 1A03, x~65025 - 





Pennsylvania, University of 
of Veterinary Me icine, ‘New bo ton Se Square, 

R.D. #1,-Pennsylvania .19348, - ‘ripe eens fete eS 

AC-215, "phone 444-5800 

Experimental and Natural Transmission of Bovine. Leukemia 

1/1/72 - 7/15/72, ; ‘ 

Dr. Robert’ Marshak, Department of Clinical Studies . 

Dr. Michael Chirigos, Bldg. 37, Room 1D19, x-61478 

Dr. Robert Manaker, Bidg.. 37, Room 4B16, X-63323 

Developmental Research 

Dr. Robert Manaker, Bidg. 37, Room. 1B16, x-63323-_ a 

Mr. J. Thomas Lewin, : oe 37, Room “‘1A03, x-65025 
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Pfizer, Inc. — ~ 

9 Maywood Avenue,. Maywood, 
AC-201,. Phone .845-5665 © © leg 
Viral Studies’ of Human And. Anima’ ‘Breast Cancer : 

6/28/71 - 6/27/72. 

Or. Sami A. Mayyasi Sn a aay 
Dr. W. Ray Bryan, Federal Bldg Room: aco, " x~64533 os 

Dr. Louis Sibal, Bldg, 37, _ Room, “AIS,  x=62796 : 
Breast Cancer Virus : ; 
Dr. W. Ray Bryan, Federal. -Bidg..,..Room 4cog, °x-64533 
Mr. Fred. Shaw, Federal . Bldg... Room ..B1C03, X=61521 





ee 267-1176): 
ew ersey } ee 


Pfizer inc... . 
Maywood:.Avenue,: Maywoo fy New Jersey -: : 
AC-201, Phone'845-5665 * 

Development of Virus-Cancer Test Systems . 
Production of ‘Human: Virus-Cancer 
VW1/72 = 12/37/72 * 

Dr. Sami A. Mayyasi 

Or. Jack Gruber, Bldg. 37, Room. DIS, .x-61718... | 
Dr. W. Ray Bryan, Federal Bldg... oom 4c08, x-64533 
Dr. Robert Manaker, Bldg.” 37, Room-1B16, x-63323 
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{71-2372) . 
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— y 
AC~609, “Phone 45223864: po% 
Studies on Surface Alterations in. RNA Tumor, Virus Cells 
6/28/71 ~ 6/27/72 =: 

Dr. Max M. Burger, | Department. of. Shochenteal Sciences: 

Dr. Gary Kelloff,: Bidg "Room 21 x-613 

Dr. James T. Duff, Bid i 
Solid. Tumor-Virus 
Dr. Robert Huebner, . 
Mr. Tiguas Porter, . 





Bldg. 37, Room, 2024, x=63301_ 
Bldg. 37, Room 1403, "x-65025 









As 2129) Pa 


AC-212, a 340-4600" 
Evaluation of Methods | For. 
4/27/72 ~-4/26773: 

Dr. Hidesaburo Nana tusi 
Dr. Charles Boone, Bidg, 
Dr. Robert Manaker, :BIdg 
Developmental Research : ae 
Dr. Robert Manaker,-: ‘Bldg. 37, Room “TB16 x+63323 “ 

Mr. J. Thomas bewin, BIgs 37, :Room. 1A03, x-65025 


Asolation of F Viruses From: Hunan, Neoplasia 


Department of Viral Oneolgay 
37, Room 1008, .x-65141 ee 
30, Room, ‘BIe, 4763323 





Public Health Reseach: Institute 12-2028) 

G55 Tst Avenue, New York, Nev York -TOGTE an 
AC-212, Phone =340-4415 ~~ <2... 2 : 

The Relationship Between: the’ Cell Surface’ niterations Induced. ey 
RNA, and, DNA Oncogenic. Viruses | shat thay ue gilts sae kn 
12/3/71 2 12/2/72 ‘ woe 

Dr. Thomas-b. ‘Benjamin, ‘Dapartuent ‘of Viral Oncology. 

Dr. George Todaro, Federal Bldg. Room 502, x~66135 

Tumor Virus Detection 


Dr. George Todaro, Federal | Bidg. 4 “Room 504,: “x=66136 | 
Mr. Fred Shaw, Federal Bldg, Room BIcO3, *x-61821 
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Research Foundation of State Univ. of New York 
P.O. Box. 6, any, New Yor 

AC-716, Phone 845-5876 ~ os Ps 
Application of Inmunotherapy to Phaven curitive: for. Epidermal 
Tumors to Other Types of Malignant Diseases 

5/25/71 - 5/24/72 

Dr. Edmund Klein, Department of Dermatology 

Dr. Charles Boone, Bldg. 37, Room 1008, x-65141" 

Dr. Ronald Herberman, Bldgy aa, Room 5B49 , -x=61366 
Immuno-Epidemiology ‘ 

Dr. Paul Levine, Federal Bldg. > Room 5A12, x-66085 — 

Mr. Thomas Louden, Bldg. 37, Room 1A03, x-65025 


Dizi) 


Robert B. Brigham Hos ital . 
darvard Medica! .Center, 
Massachusetts 02120 
AC-617, Phone 734-5700, x-243 : 

Studies on Tumor Specific Transplantation Antigen in Solid 
Tumors 

6/28/71 - 6/27/72 . 

Dr. John David, Department of Medicine, 

Dr. Charles Boone, Bldg. 37, Room .1C08, x-65141 

Dr. Gary Pearson, Bldg. 37, "Room 1B05, ” x-62600 
Inmuno-Epidemiology 

Dr. Paul Levine, Federal Bidg., Room 5A12, 
Mr. Thomas Louden, Bldg. 37, Room 1A03, 









Parl er A Avenue, Boston, 2 


x-66085 
x-65025 








Rush-Presbyterian-St. Luke's Hospital <.- rf gia2082), 
lest Congress Parkwa in i 

AC-312, Phone 942-5442 

Studies of Tumor Viruses in flonhuman Primates” 





: 10/1/71 - 9/30/72 


Dr. Friedrich Deinhardt,~ Department. of* Microbiology - 
Dr. Robert Manaker, Bidg. 37, Room TBI6, x-63323" 
Or. Jack Gruber, Bldg. 37, Room 1D15, x-61718 
Developmental Research 

Dr. Robert Manaker, Bldg. 37, -Rooin 1B16, -x-63323 
Mr. J. Thomas Lewin, Bldg. 37, “Room” 1A03,, %=65025° 
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Rutgers Universit 
New Brunswick, New Jersey 
AC-201, Phone. 932-2904 ; 

Test For Genetic Acquisition of Oncogenic Potential and cel] 
Transforming Capacity. by RNA Anima? -Niruses. 

2/18/72 - 2/14/73 

Dr. Robert W. Simpson): Institute of ‘Wigrabfolégy 

Dr. Michael Chirigos, Bidg.‘37,° Room 1019, x-61478 

Dr. Robert Manaker, Bldg. 37, Room. ABI65 -X=63323 
Developmental Research 

Dr. Robert Manaker, Bldg. 37, Room 1B16, x-63323 

Mr. J. Thomas Lewin, Bldg. 37, Room 1A03, x-65025 





eos rng 





Salk pestitute 
. ».san Diego, Ca 
AC~ nae ‘Photie "453-4100" oe 
Characterization of Temperature-Sensitive ° ‘Mutants of Polyor Virus 
and Interaction Between Polyoma Virus and. G-Type RNA Viruses. 
6/5/72 - 6/4/73 
Dr. Walter Eckhart’ 
Dr. Stuart Aaronson, Bldg. 37, Room 207, x-66135 
Dr. James T. Duff, Bldg. 37, Room 1822, x~65967 
Solid Tumor-Virus . 
Dr. Robert Huebner, Bldg. 37, Room 2D24, x-63301 
Mr. Thomas Porter, Bidg. 37, Room 1A03, x-65025 
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AG-]14, “pica °453-4100— ke -308 - , on 
Growth Regulation of: Normal“ and Transformed Cells® and ‘Tnminologica’ 
Approaches to Tumor Rejection and Prevention 

3/6/72 - 1/3/73 : : a 

Dr. Edwin S. Lennox \ 

Or. Robert Huebner, Bldg. 7, Room 2024,. 4263301 

Solid Tumor-Virus . ~~ 

Or. Robert Huebner, Bldg: 37, Room 2ne4,. x=63301 

Mr. Thomas Porter, Bldg. 37, Room 1A03, x-65025 





Scripps Clinic and Sesearch Foundation 









rospect Street, [a alifornia” 
AC-714, Phone 459~ 2390,; xe301 os ae s 
Immunologic Study of RNA Tumor ype ¢) Viruses ; Tage - 


6/29/72 = 6/28/73 gE ee 
Dr. Frank Dixon’... -; 3 oes 

Dr. Robert Huebner, Bldg. 37, Rone. 1 2024, x-63301 

Dr. Wade Parks, Bldg. 37, Room 1B22, x~65967 

Solid Tumor-Virus 

Dr. Robert Huebner, Bidg: 37, Room: 2D24, :x-63301 

Mr. Thomas Porter, Bidg.37, Room: 1A03, x-65025 


‘Southern California, University of ; - (68= .1030).:: 






Cancer Research | 
California 90033 
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A Comprehensive Field and Laboratory Research Program On: ‘The 
Ettology and Ep \dearicl ody of Human Cancer. 

9/1/71 ~. 6/30/72 ae 

Dr. Murray Gardner, ‘Department: of: Rgthoteqys~_ . one pe ee 
Dr. Robert Huebner, Bidg.. 37, Room 2024, x-63301°° © 88 0 
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Or. Victor Zeve, Bldgi::37 ,: *Room: ‘2024; - X263301 

Solid Tumor-Virus : 

Dr. Robert Huebner, Bldg. 37, Room 2n24, x~-63301 

Mr. gees Porter; Bidg. 37, , Root }AO3,” Ar bG0E5 


U7 ‘North State. Street, 





Thg;: Eos Angeles, 
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Southwest Foundation For Research and Education 
OX ” es ommerce tees 

78284 : ee ee 

AC-512, Phone 674-1410 " 

Study of. Latent, Virus. AInfection..and Transmission 

6/3/71 ="6/30/72 

Dr. S.S. Kalter, Department of Virolog oy 

Dr. Alfred Hellman, Bldg. 41, Room A103, x-66758 

Biohazards Control and Containment. . . a4 

Dr. Alfred Hellman, Bidg. 41, Room Ai03, x-66758 

Mr. Thomas Louden, 8ldg. 37, Room 1A03, x-65025 


71-2348 
an Antonio, Texas 


Stanford Universit 
Stanford, California “ 
AC~415, Phone 327-230Q::x-3435.. ; os 
Procurement, Processing, Storage, 1 Distribution and study of 
Human Tumor Cell] Cultures _ 

10/1/71 = 9/30/72 ik 
Dr. Leonard Hayflick, Department of Medical Microbiology. 
Dr. dames T. Duff, Bldg. 37, Room 1B22, x-65967 a 
Dr. Robert Huebner, Bldg... 37, Room 2024, “x-63301 - 

Solid Tumor-Virus 

Dr. Robert Huebner, Bidg. 37,.:-Room.:2024, . x-63301 

Mr. Thomas Porter, Bldg. 37, Room-1A03, x-65025 - 










(69-2083 


St. doseph's Hospital 

West BuTfafo Avenue, Tampa, Florida «3; 
AC-813, Phone 877-8161, x-246 

Study on Human Sarcomas and Their Possible Viral ‘Etiology 
6/24/71 - 6/23/72. -. cous teat og 
Dr. Jeno Szakacs on es ; 
Dr. Albert Dalton, Bldg. 37, Room 1C16, x-64311 
Dr. David M. Howell, Bldg. 37, Room. wal, petliiey: 
Program Resources and Logistics - % 

Dr. Jack Gruber, Bldg. 37, Room 1D15, x-61718 

Mr. Charles Fafard, ale “375 _ Room. 1A03, xo 65025, 









St. Jude's Children's pasenrch Hos vital 7 
ior’ auderdale,”~ 
AC-901, Phone 525-8381 
Studies on: The Etiology pe. eaiccred ‘Amphibian: ‘Tumors ©. 
5/13/72 = 4/30/73 > 
Dr. Aljan Granoff 
Dr. Gary Pearson, Bldg. 37, Room 1B05, x-62600 ; 
Dr. Wilna Woods, Bidg. 37, ‘Room 1D14, x-61478 °° - °° 
Developmental Research 
Dr. Robert Manaker, Bldg. 37, Room 1816, x~-63323 
Mr. J. Thomas Lewin, Bldg. °37, Room 1A03; x-65025.°°- 





St. agus pniversity 





AC-314, phone see-2286-° x-545 
Search For The Virus-Specific Genetic Material in Human Cancers-- 


A Direct Test.of The Viral -Etiology of : ‘Human Cancer. and: epee 
On The Mechanisms..of Viral Oncogénesis: © 


Pe wie 


r. Maurice Green Institute for Molecular eae 
Bre Robert Huebner, Bldg. 37, Room.2024, x-63301.. sy" 


Dr. James T. Duff, Bldg. 37, Room 1B2?, x-65967 
Solid Tumor-Virus 


Dr. Robert Huebner, Bldg. .37, Noni 2024, -x-63301 
Mr. Thomas Porter, Bldg. 37, Roan 1A03,: (x=65025 
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Tel Aviv Universit : os : 
erzi Street, Tel Aviv,- Aber-kabir, Israe 






iol 72-9237) 





Isolation, Purification and Propagation of B-Type Particles: From . 
Human Mi1k in Israel 


3/22/72 - 11/1/73 

Dr. John Keydar se ta 

Dr. Timothy O'Connor, Bldg. Al, | Room A105, x~63647 
Breast Cancer Virus ; 

Dr. W. Ray Bryan, Federal Bldg.,. Room 4C08, x-64533 
Mr. Fred Shaw, Fedéral. 81dg., Room. 'B1C03,. x-61521 


Texas, University-of -. 





Houston, Texas: 77025 ° 
AC~713, Phone 526-5411... a 
Studies On The Relationships of Viruses To Human Leukemia, : 
Lymphomas and Solid Tumors : 
2/1/72 = 1/31/73 

Dr. Leon Omochowski, Department of Virology - 

Dr.. Gary Pearson, Bldg. 37, Room 1B05, x-62600 

Dr. Robert Manaker, Bldg. 37, Room 1BI6, X~63323 | 
Developmental Research ; 

Dr. Robart Manaker, Bldg. 37, Room BIG, x-63323 7 

Mr. J. Thomas Lewin, Bldg. a7. Room 1A03, x~65025 


Texas, University of” ‘ os : 
outhwestern Medical School, “BIB rary Hines Boulevard, Tatas 
Texas 73235 see : 

AC-214, Phone 631- 3220 = 

Biohazards Information Gathering Center: . Surveillance of 
Laboratory-Acquired | Infections nd Accidents 
VW/1f72 = 12/31/72 ‘ 

Dr. S.E. Suikin, Department. ‘of Micrabiolady 

Dr. Alfred Hellman, Bldg, 41, Room A103, .x-66758 
Mr. W. Emmett Barkley, Bldg, 4h. Room Al18, X=66981 . 
Biohazards Control and “Containment 








- Dr. Alfred Hellman, Bldg. 41, Room A103, x-66758 





Mr. Thomas Lou uden, oe ats Room ee ee . 





Pica), 


Houston, Texas 77025 
AC-713, Phone 526-5411 ik 
Immunological Treatment, of. Human e 





6/29/71 - 4/30/72 eee % 
Dr. Joseph G. Sinkovics, bapebtnenit of Medicine 
Dr. Paul Levine, Federal Bldg., Room 5A12, x-66085 . 
Dr. Ronald Herberman, Bldg... 10, Room 5B49,. x-61366 . 
Dr. Ernest Plata, Bldg. 47, Room 300, x-66178 : 
Immuno~-Epidemiology. 

Or. Paul Levine, Federal Bidg., Room 5A12, x-66085 
Mr. Fred Shaw, Federal ‘Bldgs, Room B1C03, x61521 


Texas, University of _ 

M.D.. Anderson Hospital and Tumor nee hiutes:! 
Houston, Texas 77025 as 
AC-713; Phone 526-5411, x-546 

Human inmuni ty and Immune Response to The: Rauscher Leukemia Virus 
5/24/72 - 5/23/73 ee es erie Cs 

Dr. Evan Hersh ; 

Dr. Paul Levine, Federal Bidg., Room 5A12, x-66085 
Imnuno-Epidemiolagy ; 

Dr. Paul Levine, Federal. Bldg., Room 5A12, x-66085 - 

Mr. Fred Shaw, Federal Bldg., Room B1C03, x-61521 
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: AC-201, Phone 246-1146 






TRW, Inc. __ . (70-2200 
ne Space Park alt ornia.-$ 180° my 
ACe213, Phone 679-8711 ne 

Viral Antigens and Anti-Viral Antibody: “Preparation, Purification 
and Properties 

W172 - 12/31/72 

Dr. Norman Weliky 

Dr. Vincent Hollis, Bldg. 41, Room A110, x-66178 | 

Dr. Tibor Borsos, B1dg.-37, Room 2B15, x-63428 
Immuno-Epidemiology | 

Dr. Paul Levine, Federal Bldg. , Room -5A12, 66085" 

Mr. Fred Shaw, Federal Bidg., Room 81C03, x-615217" 








Universit Laboratories. Inc. : od 
-Horth. Second: Avenue, Hig : > New Jersey ~ 








ie Production of Sarcoma Viruses, Helper Viruses. and Antisera 
To These Viruses . 

VW/1V/71 - 9/30/72 

Dr. Eugene Bernstein 

Dr. Robert Holdenreid, Bidg. 41, Room A102; “-X-64333_ 

Dr. Jack Gruber, Bldg. 37-,. Room “115, x-61718 

Program Resources and Logistics 

Dr. Jack Gruber, Bldg. 37, Room 1015, x~61718 : 

Mr. Charles Fafard, _Bidg. 37, Room 1A03, "x-65025 


Washin ton Universit of 





00) 

AC-206,° Phone- 54321428 

Studies on Tumor Specific Transplantation ee 

6/30/71 - 6/29/72 

Or. Karl ett srr Oe fe yr ee ee 
‘oom, Rs 

Br. dames T- Buff, "Bldgs 37,” Room 1822," x~68867 

Solid Tumor-Virus 

Dr. Robert Huebner, Bldg. 37, -Rooe: 2024, X-63301_ 

Mr. Thomas Porter,°Bidg. 37, Room TAOS, 





Washington, University of” ee (72-2037) 
Office of Grant and Contract Services, SeaEETE, Washington 98195 
AC-206, Phone EA 5-8000, x-374 

Immunological - “and. Transplantation Studies. on Dogs. With ‘Cancer, For: 
Detection of An Oncogenic Virus-Carrier’ State - 

VW/1/71 - 10/31/72 

Br. Rainer Storb, Department of Medicine ; 

Dr. Gary Pearson. Bldg2''37,“Room 1B05, x-62600 ° 

Dr. Wilma Woods, Bldg. 37 _Room 4, x-61478 

Program Management “se Sores 

Dr. John B. Moloney, atdg. 37, Room 1A13, x-61038_ F 

Mr. Thomas Louden, Bldg. -37, Root TAQ3, BUR 






Weizmann Institute ~~ °° %? "= (69~2014)- 
Rehovot, Israel : PENS ale : 

951~721 

Study on Virus-Induced Tumor Specific Transplantation Antigens 
4/22/72 -.10/21/72 

Dr. Leo Sachs, Section of Genetics a 

Dr. Robert Huebner, Bldg. 37, Room 2024, X- 63301, 
Solid Tumor-Virus 

Dr. ‘Robert Huebner, Bldg. 37, Room 2024,” x-63301 
Mr. Thomas Porter, Bidg. 37, Room 1A03, x-65025. 
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Wisconsin, University of (72-2022) 


750 Universi ty Avenue : Madison : Wisconsin 93706 


-AC-608, Phone 262-1260 


Studies. on The Roles af RNA Tumor Viruses and Related Genetic 
Information In The Induction of Tumors In Rodents By Chemicals 
O/V{71 - 8/31/72 

Dr. Charles Heidelberger - 

Dr. George Todaro, Federal Bidg., Room 502, x-66135 

Dr. Roy Kinard, Federal Bidg., Room 504, x-66136 

Tumor Virus Detection 

Dr. George Todaro, Federal Bidg., Room 504, x-66135 

Mr. Fred Shaw, Federal Bldg., Room B1C03, x-61521 


Wistar Institute of Anatomy and Biolo (71-2092) 
: 36th Street at Spruce, way an Bit Pennsylvania 19104 


AC-215, Phone 222-6700, x-226 


Extraction and Characterization of Virus-Induced Transplantation 
Antigen From Sarcomas and Leukemia 

2/1/72 - 1/31/73, 

Dr. Anthony Girardi 

Or. dames T. Duff, Bldg. 37, Room 1B22, x-65967 


Solid Tumor-Virus 


Dr. Robert Huebner, Bldg. 37, Room 2024, x-63301 
Mr. Thomas Porter, Bldg. 37, Room 1AQ3, x-65025 


Wolf Research and Development Corporation (71-2270) 
GBOT Reniiworth Avente, pTaerderee Maryland 208a0 zi 


“AC-301, Phone 779~2800 


Data Processing Support. For Biomathematical and Biomedical 
Research 


9/15/71. - 8/31/72 / 

Dr. William Wells 

Dr.: Deward Waggoner, Federal Bldg., Room 5A08, x-64148 
Mr. Theodore Weiss, Federal Bidg., Room 612B, x-61606 
Program Resources and Logistics . 

Br. Jack Gruber, Bldg. 37, Room 1D15, x-61718 

Mr. Charles Fafard, Bldg. 37, Room. 7A03, x~-65025 
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